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PREFACE. 


This is the third of the series of eight 
volumes of Surgery, the whole plan of which is 
described in the preface of the first volume. It 
contains the description of all pathological 
Regenerations and New Formations. The book 
is intended for those mid-senior students who 
have just finished a course of Pathology, and are 
attending Surgery classes. 

It is written to the standard of qualifying 
examinations in England. Being a student of 
Edinburgh I have mainly followed the teachings 
of the Edinburgh School of Medicine where I 
attend the ordinary classes even now when 
opportunity offers itself. In fact many pages are 
written from the lecture notes taken by me in 
the University classes very recently. 

In England it is believed that cancer is in- 
creasing, and some surgeons there are of opinion 
that the increased figure is to a certain extent 
responsible to better diagnosis. Both these 
factors are true in India, as well, and therefore 
the study of tumours is becoming important in 
India as it is in the West. 

The classification of some growths, which 
constitute the border land of inflammatory of 
reactive blastomatosis or in other words condition 
of new cell formation on the one hand, and true 
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blastoma or new growths on the other, in a series 
of systematic description according to tissues, 
under a separate title of BTASTOMATOIDS, is 
a new attempt; and the author hopes that it will 
give a very clear and comprehensive idea of how 
one imperceptibly merges into the other at both 
ends, and thus help the student to grasp the 
theory of growth more easily. 

The same principle of adding a summary 
at the end of each chapter and marginal notes 
beside each paragraph has been followed in this 
volume also as in other volumes with a view to 
help the student to revise the subject as often as 
possible at the least expense of time. Those 
lecturers also who do not find much time at their 
disposal to compile their lecture notes will find 
in these summaries a ready made series of hints, 
which may be useful to them on some hurried 
occasions. 

The Tables set out after genealogical charts 
are intended to demonstrate the lesions which are 
associated with each other in common origin and 
relationship. I have found them useful as a help 
to remember the broad features of the diseases 
both as a student as well as a teacher. 

The bold types are used in the substance of 
the paragraph to help the student to find out 
the main point in the quickest way and thus to 
relieve the brain from much hunting about for it. 

The plates are made from the photographs 
of the author’s own cases. The microscopical 
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sections of the growths are not included for the 
simple reason that this book is intended to help 
the beginner to study the subject from the view 
point of clinical observations of a growth as it 
appears when the patient is seen first. 

I beg gratefully to thank the authors of 
various countries of the present day from whose 
books I have compiled, copied, and quoted freely. 
The writing of a series of surgery as the present 
one is a new attempt in India and the difficulties 
are great, which are so well-known to my readers 
that they need not be described here. And there- 
fore mistakes and drawbacks are many, for 
which the author is ever ready to thankfully re- 
ceive suggestions from his readers. 

S. IC. SEN. 

Burd wan, 

The 17th November, 1930. 
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SURGERY AND PATHOLOGY 
OF GROWTHS. 


CHAPTER I 

HYPERTROPHY AND BLASTOMATOIDS 

GENERAL REMARKS.— 

If we happen to describe an abscess merely by stating What 
that it is a swelling, we may not be far from the truth, gluing ? 
and even then we may not be wrong. But except 
the idea of a swelling such a definition would carry no 
meaning, and would be very vague for our purpose ; as 
a swelling means a tumour, since the derivative of the Swelling 
very term tumour means a swelling. But the two condi- yeans a 
tions, that is an abscess and a tumour, are different from 
each other, although clinically any swelling which we 
cannot exclude to be an abscess may be described as a 
tumour. 

But our trouble to conceive a correct idea of a tumour 
is not ended here, rather not minimized in the least by 
excluding an acute abscess only. We know that an 
abscess is a swelling caused by some infection and consists 
of a cavity containing purulent fluid. But we may call 
a cold abscess a tumour, a granuloma a tumour, a fibro- 
matous mass a tumour, a thickened multiplication of some 
tissues a tumour, a cyst a tumour, and we always describe 
a goitre as a tumour, a big growth as a tumour, and even 
to add further, we sometimes describe a gravid uterus of a 
pregnant woman as a tumour ; and even if we are in But what 
doubt in our diagnosis in the case of an acute abscess wc x U niour? 
are justified to describe it clinically as a tumour. Because, 
even if a swelling is painful it may or may not be an 
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NEW FORMATIONS 


Clinically 

Tumour 

means 

nothing 

but a 

swelling. 

Pathologi- 
cally it 
signifies 
a new 
Growth. 


But Hyper- 
trophy is 
also a new 
growth. 


abscess, and as a matter of fact any tumour may become 
painful by some kind of irritation producing inflammation. 
We describe a gumma as a syphiloma that is to say a 
syphilitic tumour. 

Tumour therefore is an abnormal swelling, and 
clinically the term gives in our mind no other patho- 
logical significance but a swelling . 

PATHOLOGICALLY on the other hand the term 
tumour signifies a growth, or rather a New Growth; 
or still more clearly it distinctly connotes some new 
formation of tissues, or formation of some new abnormal 
tissues which may or may not be quite unlike that of 
the matrix. 

In regeneration of tissues, we find how new tissues, 
and multiplication of the same or new addition of tissues 
similar to the matrix take place in some new growths, 
such as Hypertrophy, or Hyperplasia. We of course 
do not understand by Hypertrophy or Hyperplasia 
the same kind of new growth as we do by sarcoma, or 
by carcinoma, which are described in the proper sense of 
the term as new growths. A mere glance at the 
Table No. X (facing page 2), will show that Neoplasm is 
a growth which has both a progressive as well as a 
retrogressive phase, and it consists of both the processes 
of cell proliferation as well as an absence of any tendency 
to control such proliferation, and a presence of a tendency 
to central degenerative changes and disintegration of cells 
and tissues. 

We have learnt that inflammation is a reaction which 
is the effect of irritation. This reaction is protective 
inducing leucocytosis, adaptive with reference to itself 
and its surrounding tissues, and reparative or inducing 
regeneration. When this regeneration stops short just 
up to the recoupment of the exact amount of the tissue 
lost, the process should cease, leaving the defect to 
practically nil. If the irritation ceases, the regenerative 
proliferation should cease as well; but as long as the 
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irritation persists inflammation continues, and regenera- 
tion of fibro-blastic nature also continues. Thus, if we 
now consult the Table No. X again we find, that the 
growing tissues may form into a mass or a swelling till : 

(i) the irritation may cease, and followed by the cessation 
of further proliferation leaving some abnormal excess, 
what we call Hypertrophy; (ii) the growth may continue 
to develop and progressively increase in size producing 
blastomatoids, without showing any sign of cessation ; 

(in) the growth may become autonomous, that is to say, 
every cell becoming self-proliferating without any control 
.with evidence of other degenerations, which is described 
.as blastoma, or neoblastic tumour. 

So that, it is easy to understand how the same factor 
irritation produces a similar reactive stimulus, and 
excites cells proliferation in fibro-blastic, hypertrophic 
and neoblastic growths, resulting in : 

A. FIBROBLASTIC REPAIR. 

B. EXCESSIVE INFILTRATION, 

AND CICATRIZATION. 

C. HYPERTROPHY. 

D. BLASTOMATOIDS. 

E. BLASTOMA. 

But, we know that the different phases, viz., (1) 
simple reaction to inflammation, or (2) regeneration and 
repair, or (3) infiltration inducing fibrosis, or fibro- 
matosis, are all the different forms of progressive meta- All are Cell 
morphosis of cell proliferation of a controlled formative j^*g* era " 
process and not uncontrolled and autonomous as the 
blastomata are. 

It may thus be noted in the said Table that the growth 
of cells and tissues in a blastomata is partly a form 
of Hypertrophy, but the formation is atypical. There 
is of course no difference in the process of degenerations 
that any growth or blastomata may exhibit or under- 
go. But we ought to explain what we mean by atypi- 
cal. For the present, let us be satisfied with a simple 
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NEW FORMATIONS 


Pathology of 

Progressive 

Overgrowth. 


statement that whatever is not typical or near the 
standard or type means atypical. Further explanation 
will follow. 

It will therefore be easy for us to understand the 
pathology and surgery of blastomatoids and blastomata, 
if we study the pathologgy of progressive overgrowths in 
Hypertrophy in greater detail. What is Hypertrophy? 
How is it formed? 
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HYPERTROPHY. 


AETIOLOGY OF HYPERTROPHY.— Tissues are 
continually and constantly building and wasting. Old 
cells “yieldeth giving place to new”. The wasting may 
be due to disease or injury or ordinary katabolism. After 
injury or inflammation, regeneration is one of the phases 
of repair by which the new cells are formed. This re- 
generation is a progressive change. Now, if this progres- 
sive change goes beyond what is normally required or the 
new formation of the tissue be in excess of its normal phy- 
siological construction, structure, or form, it is Hyper- 
trophy. The original and complicated tissue, if it is 
of a highly organized nature, may in some cases be re- 
placed by a simpler tissue. It must be particularly re- 
membered, that epithelium is the most organized 
tissue in the body and is constantly being renewed through- 
out the whole life. At the same time it is more ready 
than the other kinds of tissues to take on abnormal growth 
in response to external irritations. This growth may be 
so perverted as to get out of control of the organism. 

Now, let us see and examine the circumstances in 
which such hypertrophic growths are the actual results. 
Whatever may be the immediate cause of producing the 
hypertrophy, the essential factors and conditions exciting 
such a growth are : — 

1. Increased blood supply or supply of increased mu Kssential 

. ... factors to 

trition . produce 

Hvper- 

2. The possession of the formative power. In the trophy, 
young, we find more formative power present and there- 
fore, cell division in the young is more pronounced and 
prompt. Other conditions being equal, hypertrophy is 
more common in the young than in the adult or aged. 

3. The existence of some irritating factor of the 
nature of inflammatory, or neurotic, or hormonic, or 
mechanical, or toxaemic, character. 



hypertrophy 


Different 
causes or 
conditions 
where 
Hyper- 
trophy 
is excited. 


I. Cause is 
physiolo- 
gical and 
the effect 
normal. 


CAUSES OF HYPERTROPHY.— When we consider 
about the causes of hypertrophy or rather, we should say, 
the conditions in which hypertrophy is excited, we may 
at the very outset observe three prominent different fea- 
tures in them, viz. : (a) In some, the tissue element is 
physiological, the cause of the growth is physiological, and 
the cells produced are histologically normal. ( b ) Others 
where the tissue element is histologically normal, but the 
growth is produced by, or excited by, some pathological 
cause pushed to pathological standard, (c) Lastly, we 
notice some pathological hypertrophy, excited by patho- 
logical causes. We shall describe them in the same order 
in greater details. 

I. Where the tissue elements of the hypertrophy is 
histologically normal, and the growth is caused by some 
physiological factors. These are the following : — 


(1) Internal 
Secretion. 


(2) In- 
activity. 


(3) In- 
creased 
blood 
supply. 


(1) Hypertrophy caused by internal secretion 
or hormonic influence, where the result is carried 
to physiological standard and the effect of which is meant 
for some physiological purpose, e.g. f development of 
the mamma during pregnancy is not a pathological growth, 
nor does it serve any pathological purpose. It is caused 
by the stimulation of the internal secretion of the placenta 
called 'placentin\ Its development or hypertrophic con- 
dition which it adopts during nursing is due to a separate 
factor which is described below. Puberty-Goitre is a 
similar condition of physiological change of puberty. 

(2) Hypertrophy caused by inactivity and pro- 
tection from wear and tear, e.g. t the Chinese woman's 
nails, nails of bed-ridden patients of long standing, the 
enlarged hoofs of animals, when the legs are not used. 

(3) Hypertrophy may be caused by increased 
blood supply, by receiving excessive nutrition, excit- 
ed by excessive work ; thus the causative factor being 
absolutely physiological, e.g., mamma during the period of 
nursing, biceps muscles of a hammer man by the constant 
use of his hammer, increase of the girth of a limb by mas- 
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sage, pregnant or gravid uterus, keratinized and hardened 
palms and soles from rough hand- work or walking with- 
out shoes, callosities in talipes equinus, or all callosities 
and corns, hammer-toe, etc., are all instances of hyper- 
trophy caused by excessive work inducing excessive sup- 
ply of blood, some helped by friction. Grafted nails on a 
cock’s plumes have been demonstrated to. have hypertro- 
phied by excessive blood supply. Scapula or other bones 
of a very muscular male subject in comparison to the 
standard of those of an ordinary female, are hypertrophied 
by excessive work. 

(4) Disturbance of hormonic influence. Hypertro- 
phy in these cases is caused by the overgrowth of the 
physiological tissue, but the effect is pathological, being 
pushed to a disproportion or to a pathological condition, 
e.g., Acromegaly which is caused by the influence of the 
internal secretions from pathological pituitary body is an 
example. Hypertrophy of one or two individual fingers 
of a new-born babe is also an instance of disturbed 
hormonic condition. The causative factor in such cases is 
not exactly decided, and is yet unknown. It may be due 
to faulty hormonic influence or faulty cell division. An 
interesting specimen of having large 3rd and 4th fingers 
grown to the sizes of those of an adult in an infant during 
intra-uterine life, is exhibited in the R. C. S. Museum in 
London. Specimens are also available of having one or 
two teeth of a rabbit hypertrophied out of proportion to 
the others, and the cause of such a condition appears to 
be the same as of the instances described above. 

(5) Faulty result of embryonic arrangement is 
another cause, such as the existence of one hypertrophied 
kidney in place of two normal kidneys. 

II. PHYSIOLOGICAL Hypertrophy from patho- 
logical causes : — 

The next group, of the cases of Hypertrophy arc 
produced by physiological infiltration, or nutrition 
supplied by nature to meet excessive demand, that 
is to say, factors involving both increased use, producing 


(4) Hor- 
monic dis- 
turbance. 


(5) Faulty 
embryonic 
arrange- 
ment. 


II. Physio- 
logical 
hypertro- 
phy from 
pathological 
causes. 
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hypertrophy 


(1) Septic 
inflamma- 
tion. 


(2) Irrita- 
tion of 
foreign 
body. 


(3) Infiltra- 
tion due 
to over- 
production. 

(4) Exces- 
sive work 
compen- 
satory to 
Strain. 


increased blood supply, and consequently inducing increas- 
ed nutrition, but excited by some pathological factors, 
such as irritation, inflammation, injury, infection, etc. 
In this case also as in the previous one, the tissue 
elements are of normal standard. E.g. : — 

(1) Infective inflammation may produce hyper- 
trophied condition of the bones; for instance, in the 
osteitic growth from osteomyelitis, the proliferation of 
bone tissue may be pushed to the conditions of osteo- 
sclerosis, hyperostosis, etc. (Vide Volume IV). Thicken- 
ing of the ribs in cases of empyema is another instance. 

(2) Such hypertrophy is also met with in the bones, 
produced by irritation caused by foreign body, im- 
planted into the tissues as is done in the practice of putt- 
ing in gool in India in which a small log of neem wood is 
pushed in a wound for the treatment of chronic osteomye- 
litis. Irritation produces hypertrophied condition of the 
upper margin of the scapula and the clavicle of the Indian 
palki hearers inducing hypertrophied condition of the 
soft tissues and exciting the development of adventitious 
bursae. 

(3) Hypertrophied condition of the abdominal pari- 
etes is caused by fat infiltration amongst lazy moneyed 
men in India, which is due to overproduction. 

(4) Excessive work compensatory to strain pro- 
duces hypertrophy in a normal area of a bone, exhibit- 
ing no evidence of the presence of any pathological factor ; 
e.g., hypertrophy of the fibula developed after a long stand- 
ing fracture of the tibia. This happens in other con- 
nective and muscular tissues also; e.g., thickening of the 
capsular ligament of the hip after intra-capsular fracture 
of the head of the femur, hypertrophy of the heart in 
Bright’s disease, or in mitral disease due to resistance of 
circulation at the periphery, caused by blood pressure, 
or incompetence of the valves, exciting more work, or 
compensatory hypertrophy of the heart in liver diseases. 
In blood vessels, hypertrophy is produced by mechanical 
resistance caused by ligation, and the effect of collateral 
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circulation due to the blockage of the flow. In endarter- 
itis obliterans also the above factors may cause hyper- 
trophy. In the bladder muscles and the ureters, hyper- 
trophy is produced by the obstruction in front, caused by 
stricture in the urethra, or sometimes idiopathic inco- 
ordination of the sphincter nerves, or over-sensitiveness of 
the sphincters, or under-sensitiveness of the distensers. 
Lodgment of calculi in the bladder irritates the muscles 
to hypertrophic condition. 

In the kidney, hypertrophy is produced to compensate 
the absence or death of the fellow kidney, caused by con- 
genital defect or disease. 

(5) Excessive work, compensatory to static action, 

would produce hypertrophy to adjust posture which is 

influenced by gravitation, e.g., buttress of bone in 

rickety tibia is a growth for adjustment. 

(6) Excessive work, compensatory to discharging 

the analogous function of the co-operating organ, or 

executing the function of the dual organs, or extra 

work thrown in, due to suspension of counter secretion, 
and thus disturbing the hormonic balance, causes hyper- 
trophy of the opposite glands, or of the organs with anal- 
ogous function, or of the fellow, c.g., removal of the 
thyreoid produces hypertrophy of the pituitary body. 
Experimental excision of the spleen produces hypertro- 
phy of the mesenteric glands. Removal of one kidney 
produces hypertrophy of the other, and so forth. 

(7) Irritation caused by septic poisons, as chemical 
poison, would cause hypertrophy, e.g., hypertrophy 
of the blood vessel caused by toxsemic poison as 
alcohol, or the muscular coats irritated by toxins pro- 
duced in chronic Bright’s disease. Coarse black hair grows 
over tuberculous joint. In varicose ulcers, the hair and 
the hair follicles in the neighbourhood show evidence of 
overgrowth. Chronic phosphorous poisoning induces hy- 
pertrophy of the bone, and so on. 


(5) Work 
compensa- 
tory to 
static 
action. 


(6) Work 
compensa- 
tory to 
analogous 
function. 


(7) Irrita- 
tion of 
poisons. 
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HYPERTROPHY 


(8) Only 
excessive 
blood 
supply. 


(9) Neuro- 
tic distur- 
bances. 


(10) May 
be adap- 
tive. 


III. Patho- 
logical 
causes pro- 
ducing 
pathologi- 
cal hyper- 
trophy. 

(1) Fibrosis. 


(8) Excessive blood supply without the help of 
any other factor previously described such as irritation, 
or toxin, will also produce hypertrophy, e.g. y in some 
forms of osteosclerosis, in callous ulcers, growth of abun- 
dance of nails in the clubbed hands of patients suffering 
from mitral disease producing venous stasis, or venous 
congestion caused by the pressure of a tumour, are similar 
instances. 

(9) Neurotic disturbance will cause hypertrophy 
exciting more work, or blood supply, e.g. t in the oesop- 
hagus, hypertrophy is met with produced by cardiospasm 
due to inco-ordination of the action of the vagus. In the 
pylorus of the stomach, hypertrophy may be acquired from 
obstruction or inflammation. Hypertrophy of the pylorus 
may be congenital also. Over-sensitiveness of the pyloric 
mucosa due to a hysterical condition sometimes produces 
hypertrophy of the pylorus. In the transverse colon, dila- 
tation with hypertrophy is met with produced by hyper- 
sensitiveness and hypo-sensitiveness. In the pelvic colon, 
hypertrophy is produced by malactiou of the plexus of 
Auerbach, causing kinking and constriction and sometimes 
inducing obstruction of the bowels. Hirschsprung's 
disease is a condition of enormous dilatation of the sigmoid 
flexure accompanied by hypertrophy. 

(10) Adaptive hypertrophy of the bone is found 
in some instances, such as the thickening of the skull in 
senile atrophy of the frontal brain, inducing adaptive hy- 
pertrophy of the frontal bone. The hypertrophy here, is 
uniform in all the tables. Thickening of the skull in epil- 
eptic, imbecile, inflammatory osteitis deformans, etc., are 
other instances of hypertrophy caused under similar condi- 
tions. 

III. PATHOLOGICAL hypertrophy from patho- 
logical cause. The tissue elements are usually fibroblas- 
tic, the cause and the, effect being all pathological, 

e-g- * — 

(1) Pseudo-hypertrophic muscular-dystrophy, as has 
already been stated above, is really a hypertrophy of the 



CONGENITAL OR ACQUIRED— INHERITED 1 1 


fibrous and fatty tissue with actual atrophy of the essential 
cells, which in this case are the muscular cells. 

(2) Hypertrophic cirrhosis of the liver Here, the (2) Cirrho- 
actual essential cells are atrophied with degenerative SIS " 
hypertrophy. 

(3) Hypertrophy of the spleen. 

(4) Hypertrophic amyloid large kidney. 

(5) Hypertrophy in blood-forming organs, e.g., the 
bone marrow is hypertrophied in : — 

(a) Rickets. 

(b) Anaemia. 

(c) Polycythemia. 

CONGENITAL OR ACQUIRED— INHERITED. 

It has been stated that hypertrophy is acquired, but 
congenital hypertrophy is observed in a few instances. 

The acquired condition is also inherited, e.g., the buttock 
of a young ape, or the soles and palms of human babes are 
such instances. 
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Blastoma- 

tcids. 


The co 
relations. 


BLASTOMATOIDS. 


Thus, we understand something of the pathology of 
progressive overgrowths. But in all the instances of 
such growths as happens in Hypertrophy, we find, there 
are two elementary factors present, namely, there is a 
purpose and there is a limit. 

In the blastomatoid conditions, the overgrowths we 
encounter with, are conditions where there is a purpose 
of reactive reparative nature, but the fibroblasts and pro- 
liferated cells do not exhibit any tendency to limita- 
tion, or termination according to the amount of loss, or 
do not stop short and remain limited to natural standard. 
The processes in Blastomatoids are reactive and 
hyperplastic ; exactly as they are so in infiltration 
and Hypertrophy on the one hand, and Blastomata, 
— first benign and then malignant, — on the other. Thus 
in that sense, the Blastomatoids constitute the link 
in between inflammation and tumour. We shall find later 
on that in the right wing group, that is, the Blastomata 
with which Blastomatoids exhibit more sympathy and 
relationship, there is neither any purpose nor any limit, 
so far as the progress of the growth is concerned. 

We have shown the co-relations existing between the 
different progressive Infiltrations, Hypertrophy and Blasto- 
matoids. Vide Table page 2. The different types of 
Blastomatoids met with are set out in a table below : — 

As Blastomatoids are reactive and hyperplastic pro- 
cesses, growing as a result of the reactions or effects of 
inflammation the grouping of such growths produced by 
blastomatoid process may be done under the same head- 
ings as the factors which cause inflammation. 

It is not possible to describe all the Blastomatoids 
in detail here, for which the reader is referred to Regional 
Surgery. We shall simply discuss some general pathologi- 
cal principles detailing some well-known instances at this 
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BLASTOMATOIDS 


A. Irrita- 
tative. 

(a) Chemi- 
cal. 


(b) Parasi- 
tical. 


( c ) Infec- 
tive. 


f4 

stage so that it becomes easier for the reader to follow 

Bldstomata. 

It has already been stated, in describing the final 
stage of fibroblastic repair or overgrowth of various 
different tissues, that the development of a Blastomatoid 
takes place as a further extension of the hyperplastic and 
reactive process; the overgrowth retaining its nutrition 
and growth from the new blood supply it received from the 
young vessels during the formation of granulation which 
is never absorbed as happens in an ordinary cicatrix. 
The origin and cause of the hyperplastic and reactive pro- 
cess of which may be : — 

A. IRRITATIVE, including under it the chemical, 
parasitical, infective and traumatic causes. 

B. METABOLIC or Toxic. 

Vide Table XVIII. 

We shall proceed to explain further : 

A. IRRITATIVE — 

(a) Chemical. — Chemical substances such as paraffin, 
if handled for any length of time, will produce a condition 
of chronic irritation resulting in hyperplastic overgrowth 
of tissues. The condition may remain of the nature of 
simple granulation fibrosis for sometime ; but in most 
instances it gradually passes on to blastomatoid condition, 
a further stage of which is frank Carcinoma or Blastoma. 

( b ) Parasitical . — Coccidiosis in rabbit and Bilharzia- 
sis or Schizomatosis in man are striking examples. The 
condition of Schizomatosis is a papillomatous hyperplasia 
of the mucosa of the bladder and rectum, scarcely to be 
distinguished from Blastoma ultimately ending in Carci- 
noma. For further analysis of blastomatoid conditions of 
the skin or mucosa vide chapter on Non-malignant 
Blastomata. 

(c) Infective and Traumatic . — 

Like simple irritation as described above, irritation 
from infection may similarly give rise to Blastomatoids. 
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Plate No. XXXI. 



EI.EPn \NTI AS 1 S 01*' PIvNIS. 





EPITHELIAL TISSUE 


15 


The different examples are classified according to different 
tissues particularly those which take the most prominent 
part to exhibit the tendency to hyperplastic proliferation. 
Those are as follows : — 


(a) EPITHELIAL. (a) Epithe- 

lial. 

This may again be divided into : — 

(1) Those arising from the lining or the surface type 
of epithelium. 

(2) Those arising from the secretory or the glandular 
type of epithelium. 

(1) Surface type . — The different examples arc: — (i) Surface 

Granulomata, Type * 

Condylomata, 

Papillomata, 

Multiple Warts. 


The reader will easily realize his danger of stepping 
further down ; as he knows well that his next step would 
mean a drift beyond his depth, — a limitless, fathomless, 
fountain of proliferation, — or in other words, Carcinoma 
or Epithelioma. 


(2) ( tlandular Types: — The various examples are the (2) Glan- 
Cystomata described in the last volume, and the other 
examples arc Cyst-adenomata to be described. Vide Cystomata. 


Chapter III. We are afraid we shall find ourselves con- 
fined in the cystic chambers of death if we proceed any 


Cyst- 

adenomata. 


further. The Adenocarcinomata would be found blinking 


before us ! 


Other blastomatoid processes of the surface epithelium 


are : — 


MOLLUSCUM CQNTAGIOSUM is a multiple blasto- Molluscum 
matoid process which arises in connection with the epi- ^u^ tagl °" 
thelial cells of the skin. In all probability, the process is 
an infective one and should always be regarded as such. 

The tumours which are situated immediately beneath 
the epidermis are of multiple nature, each of which consists 
of a nodule with a slight umbilication. A nodule 
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Blastoma- 
toids of 
Dental 
Epithelium. 


(b) Connec- 
tive 

Tissues. 

(1) Areolar 
Tissue. 

Scrotal 

Tumours. 


histologically represents a growth constituted of solid 
alveoli of epithelial cells separated from one another by 
processes of connective tissue, all these being arranged 
around a central point which is represented by the umbili- 
cation on the surface. The cells of the most inner circle 
exhibit an anomalous keratinisation as the result 
of degeneration. The individual degenerated cells are 
histologically described as molluscum bodies. Degenera- 
tion of many cells at the centre of the tumour produces 
a softness of its consistence, such an area being 
completely occupied by the degenerated cell debris under- 
neath the surface. 

CLINICALLY it is usually seen amongst children, 
and the condition often passes from one child to another. 
The size of a nodule does not generally become bigger 
than a pea. The distribution is particularly observed on 
the face, lips, and eye lids. 

TREATMENT consists in thorough excision fol- 
lowed by curetting and cauterizing the area with strong- 
caustics. 

BLASTOMATOIDS OF DENTAL EPITHELIUM. 

The type of epithelial blastomatoid process, seen in 
connection with the teeth, especially the dental sac and 
its contents, as well as the neighbouring bone, are fairly 
common. These blastomatoid processes and some blas- 
tomata are included in one group of growths clinically 
described as odontome. The reader will understand 
them better after he finishes his observations on blastomic 
conditions of the teeth, described under Dental Exostosis, 
and in the chapter on blastoma. 

(b) CONNECTIVE TISSUES. 

(D Areolar tissue and Fibrous tissue: — 

SCROTAL TUMOUR. — Examples of Blastomatoids 
we come across in connection with connective tissues of 
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the skin are best represented by Elephantiasis of the leg 
and scrotum. Elephantiasis is a mixture of chronic 
lymphadenoma with superadded infection resulting in 
fibromatosis. For the details vide the regional part of 
the Surgery. See photo plates Nos. XXXI & XXXII. 

KELOID is an instance of hard blastomatoid pro- Keloid, 
cess of the nature of fibromatosis developing in connec- 
tion with the fibrous tissue of the skin. It is sometimes 
described as a scar-tumour already mentioned under the 
description of Scar. Vide v olume I. Keloid tumours 
especially develop from scar tissue on the shoulders, chest, 
face, etc., and are usually associated with some form 
of irritation either of infective nature of long standing, 
or burns. It is also relatively common on the neck of 
tuberculous patients after repeated attacks of chronic 
suppuration of tuberculous glands in the area when it 
peculiarly develops in the transverse direction. It may 
also develop at the site of any healed wound, which 
may be quite unimportant or of an insignificant nature. 

This shows that the patients subject to keloid must have 
a striking congenital predisposition to the condition. 

MICROSCOPICALLY a Keloid is composed of 
fibrous tissue and spindle-cells which in some instances 
may resemble the structure of a fibro-sarcoma. A Keloid 
consists of dense bundles of collagen which are often 
hyaline in appearance between which a few fibroblasts 
may be seen to lie compressed, although in the early 
stage keloid tissue may be more cellular and therefore 
softer. At the periphery of the growth no true capsule 
can be made out, and a certain amount of cellular re- 
action around the cutaneous blood vessels of the nature 
of perivascular fibrosis is always observed. Exten- 
sion of the growth takes place around the vessels of the 
deeper layers of the skin. Keloids may increase in- 
definitely or may stop short of growth at any stage, 
which happens in many instances, when the tumour 
spontaneously undergoes atrophy wholly or in part. It 
is often found useless to remove these scar tumours, as 

2 
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Molluscum 

Fibrosum. 


Fibroma- 

tosis. 


one is succeeded by another tumour of the same kind, 
as the fibroblasts developing from the operation wound 
proliferate to form tumours exactly like its predecessor. 
It may start in even simple wounds by any irritation 
caused to the cicatrix. Injections of fibrolvsin or idolysin 
may be useful. 

Burns are often followed by the development of 
Keloids especially if treated on wrong lines. Vide photo 
plate No. XXXIII. 

Keloid has been reported to have developed from red 
dye in tatoo, though not from tatoo done by blue. 

Predisposition to Keloid growths is not only seen 
in individuals but is seen also in some races; e.g., 

Negroes are peculiarly liable to develop Keloids. 

MOLLUSCUM FIBROSUM is a blastomatoid pro- 
cess which arises in connection with the sheaths of the 
nerve. Although it is composed of fibrous tissue its 
association with nerve elements is so close that it is 

clinically described as a nerve-tumour or Neuroma. 
Molluscum Fibrosum is in reality a growth of blastoma- 
toid nature resembling a fibroma in its histological 
features. It develops either as a single or multiple 

smooth-topped freely movable nodule, sometimes in large 
masses or pendulous folds from the epineurium. The 

nodular forms may be hard and consist of dense fibrous 
tissue. For further details the reader is referred to the 
blastomatoid processes in connection with nerves at the 
end of this chapter. Vide page 41. 

FIBROMATOSIS are extensively met with in some 
organs, e.g., the breast, prostate and the kidney. They 
consist simply of an overgrowth of fibrous tissue retain- 
ing their nutrition from young vessels developed in the 
preceding granulation tissue, the structure of which is 
closely allied to Fibroma; but having no capsule. The 
tumour-like nodule fades off into the surrounding tissue. 
Frequently they are seen in multiple forms. Fibro- 
matosis is a slow growing tumour which may contain 
glandular elements also, the latter being incorporated 
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into the substance of the mass in the course of its 
growth. It is not a neoblastic process and this is 
the form of growth which is very difficult sometimes 
to distinguish from true blastomata. Only by very care- 
ful examination of the whole growth it is possible to 
determine the diagnosis. A little section from one part 
of the tumour under the microscope is of little help to 
the pathologist. 

ALL tissues of the body are subject to similar 
growths which are briefly mentioned in this chapter. 
For the details of these processes with reference to parti- 
cular sites the reader should consult the regional part 
of the book. 

Sometimes, malignant transformation to sarcomatous 
nature supervenes in late cases of Fibromatosis. 

(2) ADIPOSE TISSUE. 

Blastomatoids met with in connection with prolifera- 
tion of normal fat cells, quite distinct from the subcutane- 
ous and abdominal fatty deposits of obese, working under 
some stimulus of reactive hyperplastic nature are the 
following : — 

(/) DIFFUSE SUBCUTANEOUS LIPOMA. 

Diffuse Lipoma is a condition of limited localized ac- 
cumulation of normal fat. This infiltration of fat takes 
place in the subcutaneous tissues of some particular region 
quite distinct from such accumulation in the obese. It 
is always, or almost always, symmetrically distributed. 
These growths are multiple and not encapsulated. They 
freely infiltrate and burrow around neighbouring tissues ; 
sometimes involving important structures. 

Men, especially those who are heavy and obese, beer 
drinkers, and lazy in habits, after the age of forty, are 
the sufferers from this type of Lipomatosis. Subjects with 
very heavily doubled chin are the common instances met 
with as examples of diffuse Lipomatosis. The condition 
is also well seen in the massive perirenal Lipoma, 


(i) Diffuse 
Lipoma 
in Men. 


Doubled 

chin. 

Peri- 

renal 

Lipoma. 
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Adiposis 
Dolorosa or 
Dercum’s 
Disease. 


Clinical 

Features, 


TREATMENT consists in prohibition of all alcoholic 
drinks and fatty foods. Excision is soon followed by 
further recurrence and therefore it is useless. 

The most important point is its tendency, like malig- 
nant growths, to invade, infiltrate, and burrow into the 
surrounding tissues. As there is no capsule around this 
diffuse growth, it is not possible to demarcate it from the 
normal fatty layers. For this reason, recent observers do 
not consider these growths as noil-malignant blastomic 
tumours as it used to be described before. The infiltra- 
tion may involve important structures, exerting danger- 
ous pressure on important organs, leading to serious 
symptoms. This infiltrating tendency of this type of 
lipomatosis is an exceptional instance of Blastomatoids. 
Lipomatoses are the results of excessive proliferation of 
hyperplastic nature of normal fat only. 

TREATMENT consists in adopting antifat measures. 

ADIPOSIS DOLOROSA, DERCUM'S DISEASE. 

Like men as happens in the previous condition, women 
suffer from overgrowths of adipose tissues almost similar 
in nature to the above ; but the growths are painful as 
the name implies and they develop at various parts of 
the body. 

Women at climacteric or after the age of forty arc 
the sufferers from this kind of Lipomatosis. This 
affection is really due to the effects of hypothyreoidism, 
as manifested by other symptoms of thyreoid deficiency. 

Similar deposition of subcutaneous fat associated with 
loss of function or atrophy of the genital organs also 
occur in some cases where the pituitary body is absent or 
destroyed. It is sometimes seen as an after effect of 
Kala-Azar. 

CLINICAL FEATURES. The symptoms and signs 
are ushered in by the presence of severe pain. The 
pain is of a neuralgic type, and may precede or associate 
with the accumulation of fat. 
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TREATMENT consists in Endocrine therapy, regu- Treatment, 
lation of diet and habits. Prolonged administration of 
thyreoid gland, or mixed gland tabloid may be helpful to 
diminish the fat. Bowels must be kept freely open by 
saline purgatives. 

If an operation is thought advisable it is better to cut 
through deeply on the mid line of the substance of the 
tumour and then deal with each half shelling the fat out 
from each half of it. An extensive dissection is required 
to separate the fat lobules from their deep attachments. 

3. BLASTOMATOIDS OF CARTILAGINOUS TISSUE. 

ECCHONDROSES are cartilaginous growths of bias- 3. Blastoma- 
tomatoid nature which develop from the ends of long til^ginousT^ 
bones inside the joint capsule in Osteoarthritis. Tissue. 

Owing to the toxic actions of an unknown causal Bcchoit- 
agent, the articular cartilage degenerates, making the ° 1 * 

smooth surface of the central part of the end of the long 
bone constituting the joint rough. In the peripheral 
part on the other hand active proliferation of the carti- 
lage goes on, succeeding the degenerative changes in the 
central area, resulting in the development of excrescences 
which gives the lateral aspect of the head of the bone 
the appearance of drippings from a half burnt tallow 
candle, sometimes forming a ring around the edge, 
giving it an appearance of lipping. These excrescences, 
drippings, and lippings, are called Ecchondroses. The 
new cartilage in Ecchondrosis is largely formed by 
the proliferation of the cells of the synovial perichon- 
drium. These Ecchondroses are sometimes described as 
Chondrophytes. Parts of Ecchondroses may be detached 
to form the joint mice. Many chondrophytes are ossified 
and converted into osteophytes. 

For the details regarding other various blastomatoid 
changes in cartilage and modifications in Osteoarthritis, 
and their clinical features and treatment the reader is 
referred to Inflammation in Bone. Vide next volume. 
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4. Osteal 
Tissue. 


Subungual 

Exostosis. 

Dental 

Exostosis. 


4. BLASTOMATOIDS OF OSTEAL TISSUE. 

Various growths of Blastomatoid nature are seen in 
bone, and clinically so many inflammatory and traumatic 
conditions associated with new bone formation are met 
with, that it is sometimes very difficult to state definitely 
what should be included in the group of Blastoma of 
bone. By examining the histological features of differ- 
ent cut sections it is not possible to exactly differentiate 
a blastoma of a bone from callus following a fracture, 
new bone formation in osteomyelitis, the ossification of 
inflammatory exudates by infiltration or deposition of 
calcareous substance, exostosis, myositis ossificans, or 
osteophytes in arthritis deformans, or as a matter of fact 
any bone-forming blastomatoid process. 

SUBUNGUAL EXOSTOSIS and Dental Exostosis, 

although described as bone tumours are really blastomatoid 
processes arising from the direct effect of inflammatory re- 
actions ending only in hyperplastic regeneration. 

All these different clinical manifestations of blasto- 
matoid processes of bones require a detailed description 
to enable us to understand their clinical nature ; for 
which the reader is referred to Inflammation in Bone. 

The most important blastomatoid process met with in 
connection with bone is the Myeloid or Giant-Celled 
Tumour as it is called. 

Bone primarily consists of, ( i ) periosteum and en- 
dosteum, made of fibrous tissue and osteoblastic and 
osteoclastic cells; (if) marrow, consisting of fat cells, 
marrow-cells or myelocytes ; amongst which many 
erythroblasts or normoblasts, and many osteoclasts, 
myeloplaxes or megakaryocytes or giantcells are found ; 
ini) osteum, made of calcareous tissue, a frame of purely 
inorganic chemical substance. So far as blastomatoid 
processes in connection with bone are concerned, the 
most important clinical condition met with is Myeloma. 
The term Myeloma by itself is unfortunate as it indicates 



osteal tissue 


23 


a growth originating from myeloid or fat tissue which 
certainly it is not. These tumours are not originated in 
the marrow'. 

A MYELOMA is not a Blastoina or a neoplasm, or 
a new growth as we call it; and therefore not a tumour 
as it is understood by the latter term; but it is a tumour 
from the sense that it is a swelling. It is of course an 
inflammatory swelling and not a blastomic one. The 
most scientific terminology of the condition would be 
to describe it as giant-celled blastomatoid growth. It is 
called by various other names, e.g ., Myeloma, [Myeloid 
Sarcoma, Giant-celled Sarcoma, Benign Giant-celled 
Tumours, etc. It is a growth of blastomatoid nature, 
situated in the bone-marrow, fibroblastic in nature, 
derived from the same kind of bone reticulum from which 
normal osteoclasts are formed, but certainly not originated 
in the marrow itself. Most of these forms were formerly 
described as Myeloid Sarcoma, but they belong to a 
distinct type of inflammatory overgrowths which are 
neither tumours of non -malignant nature, nor sarcomatous 
conditions in any way. At the very outset, it must be 
clearly understood, that it is a mistake as well as confus- 
ing to call the condition by any other name but giant- 
celled blastomatoid growth. All its adjectives such as 
benign, myeloid, etc., or its other names giving it a 
significance of its being a tumour, or to call it a [Myeloma 
having anything to do with marrow or b\^ any term with 
the suffix oma should be discarded. 

The characteristic feature of these tumours is the 
presence of multi-nucleated giant-cells of the nature of 
foreign body type ; but their function is probably des- 
tructive and therefore they are regarded by some as 
Osteoclastic. These giant-cells are not like those found 
in the tubercle or granulomata. The latter kind of giant- 
cells have got a regularity of their arrangement, position 
and structure, and a relationship with the surrounding 
neighbouring cells. (Vide chapter on Chronic Inflamma- 
tion). These giant-cells on the other hand: (a) vary 


Myeloma 

or 

Myeloid 
Sarcoma 
or Giant- 
Celled 
Tumour. 


Giant- 

Celled 

Benign 

Tumours. 
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a good deal in size and shape and appear like groups of 
foam; (b) the nuclei are oval and more abundant in num- 
ber, which are generally 15 — 20 in granulomatous giant- 
cells; and which in these giant-cells again are not dis- 
tributed around the periphery, as in the case of tubercle 
type of giant-cells, but are more disposed towards the 
centre of the cell; (c) the outline of the giant-cells in 
these tumours may be regular, but more often is not 
so, and sometimes is projected out as interlacing pro- 
cesses ; (d) the tuberculous giant-cells have a definite 
concentric arrangement with the neighbouring giant- 
cells and other kinds of epitheloid, connective tissue, 
and round-celled cells around them. There is no such 
definite grouping of cells in these tumours, but as des- 
cribed above appear like groups of foam. The term 
Myeloma as stated above, is a misnomer and these giant- 
cells do not arise from the fat cells or even their pre- 
cursors called Myeloplaxes; which are a kind of normal 
cells of multinucleated type of giant-cells found normally 
in bone-marrow. These giant-celled blast omatoid growths 
arise from the connective tissue or reticulum of the 
periosteum or the endosteum from which the osteo- 
clasts are derived. The giant-cells are of foreign body 
type called into being through the eroding action of the 
growth on bone. The tumours are certainly not bone- 
marrow tumours. In some cases large cells called 

Xanthoma xanthoma cells containing anisotropic fat or doubly 
Cells. refractive lipoid probably cholesterol ester are found. 

MICROSCOPICALLY, the growth is composed of 
matrix consisting of the above giant-cells which are em- 
bedded in a large mass of spindle-shaped cells and si 
few round or oval cells. These giant-cells may be 
twenty or thirty times bigger in size than the other 
cellular structures around them. The proliferating edge 
of a fresh tumour looks dark maroon colour, which on 
section, exhibits a multicystic nature, and each cyst 
being filled with blood, gives it an appearance of 
a cut pomegranate. The growth is very vascular and 
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reminds us of its nature of granulation tissue; in some 
cases, pulsation may be perceptible at the most vascular 
points where the bone is absorbed, yielding the clinical 
sign of “egg-shell” crackling on gentle pressure. This 
type of growth has also been described by some authors 
as chronic Haemorrhagic Osteomyelitis. Some of these 
cysts are filled with serum and yellowish fibrinous 
clot; otherwise, the intercellular substance is more of a 
gelatinous nature. Some grow into a large Bone-cyst 
as described before. Cyst formation may occur in the 
centre at the expense of the cancellous tissue which 
being absorbed turns the wall into a mere shell, which in 
turn is continually re-inforced by new formation of 
bone from the periosteum. 

In consistency these tumours are soft, and on 
scraping, a slimy or sero-sanguinous fluid is obtained. 

The most important feature is the cystic character 
of these growths. In fact the very existence of cysts 
and the allied conditions of the formation of inflamma- 
tory new-formations often remain undiagnosed, if done 
without the help of X-rays, till we understand their real 
nature under the microscope after amputations, which 
have often been unnecessarily done; or they become evi- 
dent by spontaneous or traumatic fractures. Metastases 
never occurs in these inflammatory tumours. 

Some authorities, especially Ely and Barrie, consider 
these tumours to be similar in nature to Osteomyelitis 
Fibrosa ; for further details of which the reader is re- 
ferred to chapter on Osteitis Fibrosa. Vide Vol. IV. 

PATHOLOGICAL TYPES— Two main types are 
met with, namely : — 

(1) Periosteal and, (2) Medullary. 

(1) The periosteal type is seen in the maxil- 
lae, and periosteal giant-celled blastomatoid tumour consti- 
tutes the commonest form of epulis. It is a growth of 
firm consistency and of slow progress. It does not attain 
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a large size. For further description vide regional 
surgery. 

(2) The medullary type occurs in the long bones 
at the ends remote from the directions of the nutrient 
vessels; e.g. } lower end of the femur and upper end of 
the tibia, upper end of the humerus, and the lower end 
of the radius. 

CLINICAL FEATURES.— Giant-celled blastomatoid 
is not a neoplasm, and does not exhibit any malignant 
nature as it used to be described formerly. To call it 
myeloid-sarcoma as stated above is not correct, as that 
brings an idea of malignancy in it. This growth is always 
of a localized nature, and its expansion within the bone 
is strictly limited, with no tendency to diffusion along the 
medulla. The multiple lesion known as Diffuse Myeloma- 
tosis described below, under the blastomatoids in connec- 
tion with bone-marrow, is quite of a different pathologi- 
cal and clinical nature. This localized type of Myeloma, as 
this variety of blastomatoid is sometimes mistakenly call- 
ed, does not give rise to secondary deposits. The lym- 
phatic glands or viscera are not affected. It is generally 
ramparted by an effective barrier of condensed bone tissue 
confining the growth into a localized lesion. This latter 
feature and its non-extension beyond the periosteum, oc- 
cupying a central position are its characteristics which are 
clearly visible in radiographical examination. Formation 
of bone cyst is a very common feature in giant-cellcd tum- 
ours. The tumour is very vascular and consists of all 
features of young granulation tissue. 

SITE OF ELECTION.— As stated above it generally 
develops in the later-growing-ends of long bones which 
ossify last; e.g., upper ends of the humerus and tibia, 
lower ends of the femur and radius, that is to say, away 
from the directions of all nutrient arteries in the bones; 
as they are directed towards the ossifying centres which 
unite first. In this connection, it may be remembered, 
that these are the very ends of the long bones where union 
and ossification take place quicker after fractures. 



GIANT-CELLED TUMOUR 


27 


When the growth develops in the periosteum of the Also at 
lower jaw forming a kind of jaw tumour, it is called tenion* 
epulis. These growths also develop in tendon sheaths, sheaths, 
bursae and the capsule of the joints. capsule. 

CLINICALLY, swelling is the only characteristic Signs and 

symptom. This swelling is globular, it is not red, and 

is not hot. It is not cystic to the feel as the cysts de- progressive 

velop in the centre of the bone ; but it may give a feel isk> U red- 

of crackling on pressure described clinically as “egg-shell ness or 

. heat 

crackling” ; as we sometimes meet with in Hydatid of 
bone. The swelling as described above is situated at 
the long axis of the bone, and is caused by the so-called 
expansion of bone. The expansion is produced by the 

absorption of the osseous tissue at the inner aspect with 

the accompanying new bone formation externally from the 
periosteum. The outer layer by such expansion and dis- 
tension is gradually thinned out, the laminae of which 
yield and break on pressure giving rise to the “egg-shell 
crackling”. As the blastomatoid tumour grows in the 
central aspect, the globular nature and the eccentric 
character of the growth persist with its expansion; and 
sometimes, this expansion and thinning out of the shell 
go so far that it is surprising to observe how the con- 
tinuity of the bone could remain intact and not fractured 
in the meantime. 

PAIN is the next common symptom. The pain is Pain, 
more of a subjective nature, similar to that of chronic 
osteomyelitis; and since the onset is similar to that of 
chronic osteomyelitis the pain should suggest the nature 
of the lesion to be that of inflammation. In most of the 
instances this pain may be associated with some kind of 
trauma. Spontaneous fracture may occur at any time. 

There is no tenderness. 

FRACTURE of spontaneous nature is often asso- Fracture, 
ciated with violence of a kind so trivial in nature, and 
so out of proportion to the extent of injury and damage 
that the occurrence of such fracture only might preci- 
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pitate the correct diagnosis of the actual nature of the 
lesion, or account for the pain persistently complained of, 
before, by a patient under observation before the fracture 
took place. 

DEFORMITY, DISABILITY, AND MUSCULAR 
ATROPHY may be present in a pronounced case. The 
neighbouring joint usually remains unaffected, although 
in an advanced case the growth may extend around the 
articular cartilage and thus obstruct the free movement of 
the joint. 

RADIOLOGICAL FEATURES.— On radiological 
examination a well-defined area of bone more translucent 
than normal, but scattered with dark foci caused by the 
presence of calcareous masses, is revealed exposing the 
growth. This X-ray picture of the growth thus exhibits 
a markedly characteristic multicystic appearance with 
well-defined and sharp limitation from the soft tissues. 

TREATMENT. — It should always be remembered 
that the growth is not a malignant growth or as a matter 
of fact not a tumour at all, and the method of simple ex- 
cision and curetting serves the full purpose of treatment. 
Amputation becomes necessary where repeated fractures 
or the size of the growth have turned the limb quite use- 
less. In most of the cases scraping aifd dealing with the 
cavity as that of a chronic bone abscess is successful. 
The cavity left may be filled with fat or muscle grafts. 

Exposure to X-ray or radium treatment after scrap- 
ing may be necessary in the cases where the cleaning 
could not be done satisfactorily by curettes. In the cases 
where more than one bone is affected, e.g ., both the lower 
end of the femur and the upper end of the tibia of the 
same side, amputation may be imperative. 

Repeated local irritation in the form of unsuccessful 
or insufficient curettage has been known to transform the 
condition into malignant spindle-celled sarcoma. 
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5. BLASTOMATOIDS, IN CONNECTION WITH 
BONE-MARROW* 

In considering the blastomatoid processes in connec- (5) Blasto- 
tion with bone it has been described that the growth |£ at connec- 
which used to be described as Myeloid Sarcoma is really tion with 
not a malignant neoplasm. Such growths therefore was Harrow 
described, especially by English authors, as Myeloid 
Tumours; and this name was given on the supposition 
that the growths concerned were blastomic in nature and 
arise from marrow. Both these features are now proved 
to be wrong. These tumours are neither blastoma nor 
do they arise from bone-marrow. Myeloids are simply 
inflammatory blastomatoid processes arising from the 
same reticulum of bone from which giant-cells are 
derived. They are therefore called giant-celled tumours. 

To avoid confusion in the minds of beginners, we 
have discarded the term tumour also, and called 
it as giant-celled blastomatoid growths. In consideration 
of the above features the term Myeloma, which is 
also used to describe a form of Epulis, where a 
similar-kind of cells like the giant-cells found in the giant- 
celled blastomatoid growth are present, has also been 
discarded. And therefore the question of grouping some 
tumours as Myeloma and some as Diffuse or Multiple 
Myelomata does not arise. Since Diffuse Myelomata ac- 
tually arise in the bone-marrow, this condition only has 
the right to be called Myelomata, or Myeloma, and this 
multiple or diffuse condition only deserves this designa- 
tion. 

MULTIPLE OR DIFFUSE MYLOMATA, or it may Multiple 
be called by a single name of myelomata, are a form ^ use 
of blastomatoid process characterized by the formation of Myelomata, 
multiple tumours in the bone-marrow, associated with 
other lesions of the nature of general blood infection, 
such as the appearance of Bence-Jones albumose in the 
urine, progressive asthenia of vascular and muscular 
tissues, and in many cases with enlargement of the spleen. 
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The condition appears to be of the nature of osteo- 
malacia associated with the formation of greyish or 
reddish new growths in the skeleton, principally in the 
red marrow of the ribs, sternum, vertebrae and cranium, 
all arising usually simultaneously. It is also described 
as Myelopathic albumosuria. The marrow of the verte- 
brae, sternum, ribs, and rarely of the long bones arc 
turned into growths of myelomatous nature. Sometimes, 
the skull and pelvis are affected as well. Thus it may 
be noted, that the lesion usually appears in other than 
long bones, in contradistinction to the giant-celled 
tumours. Myelomata attacks the flat, or irregular or 
membranous bones. The tumours are multiple and 
diffuse, and the area of the affected bones under X-rays, 
appears as if pierced by small foci, the spot of destruc- 
tion not being confluent. Many small foci do not expand 
or destroy the cortex. Cysts may develop in many of 
them. Bence-Jones albumose are found in the urine in 
more than fifty per cent, of cases, which confirms the 
actual diagnosis. This albumose is suggested by some 
observers to be derived from the elastic tissue of bone. 
But such a condition doubtless proves the presence of 
severe nephritis. Due to the weakening of the bone 
produced by these masses pathological fractures of 
spontaneous nature occur frequently in these cases but 
they unite without giving much trouble. 

MACROSCOPICALLY the masses of the growths 
are small, soft in consistency, reddish grey in colour, 
and sometimes haemorrhagic. Each focus may confine 
itself without piercing the cortex, and some of those 
which perforate the periosteum may invade the neighbour- 
ing soft parts. These small tumours weaken the bone 
and the absorption caused by them may result in pro- 
ducing curvatures of the vertebral column. 

MICROSCOPICALLY the pictures described by 
different observers demonstrate that probably more than 
one type of Myeloma may occur. One point is promi- 
nently pointed out unanimously and that is, the osteo- 
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clast type of giant-cells characteristic of giant-celled 
blastomatoid growth are never found in Myeloma. The 
growth may in some cases be composed of myeloblasts, 
or in others of plasma cells, round cells resembling 
lymphocytes, and cells arising from myelocytes or large 
enough to resemble myelocytes. The nature and origin 
of the cells are often uncertain, and opinions differ in 
their description ; but it is probable that the bone-marrow 
cells of various types are the parent cells. The cells are 
separated by very little stroma which consists simply of 
a delicate meshwork of fibrous tissue in which they are 
loosely packed. 

CLINICALLY the most characteristic phenomenon 
observed in more than 50 per cent, of cases is the ap- 
pearance of Bence-Jones albumose in the urine. The 
test of the presence of this albumose can be very easily 
made by simply heating the urine. At a comparatively 
low temperature, usually at 50° C., the albumose is pre- 
cipitated which starts to clear at 80° C., and is redissolved 
on boiling; but reappears on cooling. 

Blood picture reveals a profound anaemia of pro- 
gressive nature, otherwise it seldom shows any marked 
change, but myelocytes and plasma cells are detected in 
many cases. The progressive anaemia finally terminates 
the scene in death. We shall soon describe the relation- 
ship of this marrow-type of blastomatoid process with 
other primary blood diseases and describe how Myeloma- Myeloma- 
tosis constitutes a link with the blood diseases of 1S a 
primary type and some ill-defined malignant blastomnta. 

We may from now remember that in the various forms 
of leukcemia, it is the marrow cells which form blastoma- 
toid masses in the viscera in addition to those circulating 
in the blood. The latter feature throws into shade the 
overgrowths of the bone-marrow that may be present in 
splenomedullary leukaemia and lymphatic leukaemia by 
the constitutional symptoms produced in the circulating 
blood. In Myelomatosis on the other hand as well as in 
Chloroma the appearance of the blastomatoid nodes in 
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connection with the bones is the chief feature, whereas 
blood changes in them are absent, or anomalous, 
irregular and cf little help for diagnostic purpose. 

Local signs and symptoms vary according to the 
region affected, and the reader is referred to regional 
part of the Surgery for their details. 

TREATMENT consists of more or less general 
therapy such as administration of arsenical compounds by 
injection, radium therapy, X-rays, etc. 

CHLOROMA is a blastomatoid process closely 
allied to Myeloma. The growths like Myelomata appear 
as periosteal tumour in the skull, vertebrae, ribs, and 
sternum; but its characteristic features are: (i) examined 
in the fresh state, a recent specimen presents a greenish 
colour which rapidly fades on exposure to the air; (ii) 
it presents a blood picture of an acute leukaemia. The 
colour may not appear in all cases, and the blood picture 
too is not constant in type or number of the leucocytes. 

The growths are of the nature of infiltration of the 
periosteum, the infiltrating cells being fairly large 
rounded cells of the lymphoid type, lying packed in 
a delicate reticulum of connective tissue. The pigment 
has not been isolated and its chemistry is unknown. 

It is a very rare tumour, and it usually affects the 
young people. 

(6) BLASTOMATOIDS IN CONNECTION WITH 
BLOOD CELLS. 

Blood is a liquid connective tissue and to mention 
it in connection with growths which are of course solid 
should excite in us more than usual interest. We find 
Myeloma confronts us with a blastomatoid condition 
which constitutes a link between the primary blood 
diseases and certain ill-defined Blastomata. 

For instance at one side of the picture, e,g. t the 
lesions manifested in the blood, such as Splenomedullary 
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Leukaemia and Lymphatic Leukaemia, are not included 
under blastomata, because in all these pathological condi- 
tions the changes in the blood are their chief features, 
although the origin of the lesion actually takes place 
at the bone marrow and other allied tissues. Whereas 
Myelomatosis and Chloroma are conditions which exhibit 
distinct blastomic features in which the blood changes 
are anomalous and irregular, or absent, and the formation 
of, neoplasmic growths like nodes, in connection with 
bones is their chief feature. P A rom such process again, 
round-celled sarcoma and lympho-sarcoma are but steps 
leading us into the clear region of blastomata. 

Leukaemia as we know is a disease affecting the 
reticulo-endothelial system, the chief organs concerned 
being the lymphatic glands, the spleen, and the bone- 
marrow. According to the exciting causes acting upon 
the lymphoid or myeloid tissue the lesions exhibited are 
as follows : — 


3 
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Myeloid cells. 
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— over-production 
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i 

! — " I . 
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Chloroma. 


The above scheme will clearly show what a close 
relationship exists between Lymphatic Leukaemia, Mye- 
logenous (splenomedullary) Leukaemia, Myeloma, 
Chloroma, Hodgkin’s disease and Lympho-sarcoma. 


(7) BLASTOMATOIDS IN CONNECTION WITH 
LYMPHOID TISSUE. 

Properly speaking, under this group fall all blasto- 
matoid processes in connection with lesions in glands or 
Adenoid tissues. In considering the study of the surgery 
of the lymph glands it should be remembered that the 
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glands are made of two different tissues, viz . ; (1) the 
Lymphoid cells which are contained in the vestibules 
or passages of the reticulum, (2) a Reticuloendothelial 
network composed of reticulum of fine fibrils in connec- 
tion with which we come across a peculiar type of 
endothelial cells. 

Any pathological process may therefore affect all the 
three structures mentioned above, viz., (a) the lympho- 
cytes, ( b ) the endothelial cells, ( c ) the reticular fibres ; 
and in most of the instances, the latter two co-operate 
each other and react together. 

The different clinical blastomatoid conditions met 
with are : 

(1) Hodgkin’s Disease. Vide photo plate 
No. XXXIV. 

(2) Von. Mickulicz Disease. 

(3) Lymphadenitis of various other glands, or 
their groups, and local glandular organs. 

The detailed description of these lesions are included 
under the Disease of Lymphatic system and regional 
surgery, vide next volumes, as this is not the suitable 
place to describe them in detail. 

THE NEOPLASTIC ORIGIN OF LEUKAEMIAS. The Neo* 

At the present moment the theorj r of neoplastic origin origin of 
of the leukaemias is engaging much attention and collect- Leukaemias, 
ing a large following. The atypical cells of a malignant 
blastomic process endeavour to continue the functional 
characteristics of the typical normal cells from which 
they originate. One of the functional characteristics 
of all wandering cells of the blood is that when they 
extravasate out of the vessels in the tissues they do not 
excite any defensive reactive phase at the neighbourhood, 
or destroy the neighbouring tissues. Leukaemic cells in 
Leukaemias, e.g ., myeloses and lymphadenoses, behave 
in the same way. And when they infiltrate between the 
cells and tissues of any organ, e.g., the liver, they do 
not excite a defensive reaction, and they do not destroy 
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them althogh they may be neoplasmic in their integrity 
of their birth. This explains the reasons why in leukae- 
mias the infiltration found in the organs does not ex- 
hibit a destructive picture as is seen in other malignant 
tumours. Tumour cells derived from lymphoblasts and 
myeloblasts excite no reaction. According to Weber, 
this constitutes the most important argument in favour 
of the neoplastic theory. 

(C) BLASTOMATOID GROWTHS OF 
MUSCULAR TISSUE. 

Blastomatoid growths in connection with smooth or 
involuntary muscle bear no surgical importance. The 
instances met with are as follow : — 

(/) Overgrowths of muscle fibres of the coats of 
arteries and veins observed sometimes in fibromata are of 
blastomatoid nature. 

(ii) Hyperplasia of the muscular tissue of the prostate 
observed in the senile hypertrophy of the prostate is 
apparently blastomatoid in nature. 

(iii) Adenomyoma of Uterus possesses many 
characters of blastomatoid nature. They are still more 
interesting as regular gland tubules are found embedded 
in them. 

(it) Myomatosis has also been observed in connec- 
tion with subcutaneous tumour of the leg. (Kettle). 

(D) BLASTOMATOIDS IN RELATION WITH 
NERVE TISSUE. 

Nerve tissues are very much liable to blastomatoid 
processes and for this reason it is sometimes very difficult 
to differentiate a genuine nerve tumour arising in connec- 
tion with nerve fibres and nerve cells from a blastomatoid 
process. Tumours in connection with nervous elements 
both including the blastomatoid processes and blastomata 
are described clinically as Neuromata. But those com- 
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posed of newly formed medullated nerve fibres or ganglion Neuromata: 
cells are described as true Neuromata; and those which lru0 ‘ 
are blastomatoid processes arising from nerve sheaths and 
more or less constituted of fibrous tissue, histologically 
resembling a fibroma are described as false Neuromata. 1'aKc 
True Neuroma is very rare, and will be described under 
Blastoma. 

Practically all neuromata commonly met with are false 
tumours. They are called false because it is not the actual 
nerve tissue that proliferates to form them when a tumour 
develops, but such growths take place in connection with 
\the sheaths of the nerves, that is to say constituted of 
fibrous tissue. Three varieties of blastomatoid processes 
in connection with nerve tissue are met with, viz. : — 

1. Localized Pseudo-Neuroma. Three 

2. Diffused or Generalized Neuro-Fibromatosis. varieties. 

3. Traumatic Neuroma, and Amputation Neuroma. 

1. LOCALIZED PSEUDO-NEUROMA. 

The localized forms of Pseudo-Neuromata are com- 1. Localiz- 
posed mainly of fibrous elements. Some cases of this nature Neuroiiia°~ 
may take to malignancy, and malignant pseudo-neuroma 
can be detected by its being composed of sarcomatous 
tissues. Pseudo-Neuroma may grow from one side of the 
nerve, or the nerve fibres may spread around all over the 
growth ; the latter being more frequent. The growth is 
freely movable ; a condition which is clinically better elicit- 
ed by attempting to move it from side to side, at right 
angles to the axis of the nerves, when it moves more freely, 
than when such an attempt is made along the course of 
the nerve in which the tumour develops. When these 
tumours arise from a large mixed nerve they are described 
as, (a) trunk Neuromata. Trunk neuromata are ( a ) Trunk 
comparatively less painful than the subcutaneous variety ^ euroilia * 
described below ; perhaps because these having less nerve 
fibrillse and the growth being deeply situated. When they 
grow on a pure motor nerve no pain of radiating nature is 
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complained of, although they are sensitive. Complete 
paralysis or anaesthesia are never produced unless the 
growth turns malignant. In the cases where the tumour 
is deeply situated, the surrounding neighbouring structures 
may become invaded. 

Trunk Neuromata grow more amongst women than 
men. They are generally found in the adults. 

(b) The next variety of localized form is the painful 
subcutaneous nodules. These grow in large number 
in connection with insignificant nameless small or 
fine superficial subcutaneous twigs. Owing to their super- 
ficial nature these nodules are more exposed and are there- 
fore very painful. When pressed or irritated, the tumour 
causes intense radiating pain. Exposure to cold produces 
a radiating neuralgic pain. 

TREATMENT. If neuromata become painful pro- 
ducing symptoms of local or focal nature, they should be 
removed. The only point to remember in connection with 
such an operation is, to be careful of the actual nerve 
trunks from damaging them. If the continuity of the 
nerve is found to be involved in such a way as to make 
complete excision impossible, without damaging it, the 
portion of the involved nerve along with the growth 
should be removed, by dividing the nerve at the imme- 
diate proximal and distal aspects of the tumour. After 
removing the mass, the cut ends of the nerve should 
be brought nearer each other and united by sutures. 
Usually the sheath can possibly be divided on its long 
axis and the growth removed. 

2. GENERALIZED OR DIFFUSE NEURO- 
FIBROMATA. 

When many neuromatous tumours develop arising 
from the endoneurium of the primary nerve bundles, in 
very large numbers, they are described as multiple or 
diffuse neuro-fibromata. It is a condition of diffuse 
growths consisting of small elliptical or spherical shaped 
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nodules, the sizes varying from a small bead to that of an 
almond, or an egg ; which may sometimes attain a very 
large size. Sometimes the whole nerve trunk may exhibit 
uniform thickening or an enlargement of generalized 
nature, so much so that even a small twig may reach the 
size of a big nerve. The number of the individual tumours 
developing, may vary from only a few to a few hundreds 
in the same limb or at a particular area of the trunk of 
the individual ; most of which are hard in consistence, and 
are usually whitish in colour. They may or may not be 
encapsulated. 

Diffuse Neuro-fibromata arise from the endoneurium, 
separating the nerve elements of the nerves, especially 
involving the whole nerve sheath. The tumours may 
develop at any part of the peripheral nervous system, in- 
cluding the sympathetics. But the most common sites 
affected, are the nerves of the cranium and the plexus of 
the trunk. The epineurium and perineurium are slightly 
thickened. 

The growths may develop at any age of life. They 
grow very slowly. Sometimes several members of the 
same family are found to be attacked with the* disease. 

MICROSCOPICALLY,— the histology closely resem- 
bles that of a fibroma. 

CLINICALLY, — the symptoms and signs are not Signs and 
very marked ; but when they develop in the cranial nerves S> ni P toins ' 
or at the root of the spinal nerves, motor symptoms may 
become evident. In the orbit, exophthalmos may be pro- 
duced. The tumours are sensitive to pressure, and these 
of them which are exposed on the surface may be very 
tender. Otherwise, the symptoms are of insignificant 
nature. 

Any of the above varieties may turn malignant and 
become sarcomatous. 

SURGICAL TREATMENT, is of little avail; except 
trying to eradicate some of the bigger ones, and attempt- 
ing to improve general health, nothing of much import- 
ance can be done. 
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Diffuse types of neurofibromata exhibit some different 
clinical modifications ; viz. : — 

(a) The Hard Kibro-inatous type, which is practi- 
cally described above. 

(*f>) The Soft Plexiform type, or Myxofibroma tons 
Neuroma. 

(c) The Molluscum Fibrosum, including’ Pachyder- 
matocele. 

(d) Recklinghausen’s Disease, or Multiple Neuro- 
fibromatosis with pigmentation of the cutis. 

( e ) The Elephantiasis type of Neuroma. 

(a) THE HARD MULTIPLE TYPE.— This is the 
typical variety of multiple neuroma described above. The 
other types described below are mere modifications of this 
type, and one may co-exist in association with any of the 
other varieties. 

(b) THE PLEXIFORM NEUROMA, or the Myxo- 
fibromatous Neuroma is a modification of the diffuse type 
which occurs amongst very young people, or may be 
congenital. The special feature of this type is the soft- 
ness and gelatinous nature of the tumours. Their con- 
sistence is soft giving a feel of' a plexus of thickened 
tortuous and wormlike strands on palpation. These 
growths are confined to the distribution of a particular 
plexus of nerves; some of which may manifest the nature 
of the first type of the generalized neuro-fibromata. Plexi- 
form Neuroma usually occurs in the nerves of the head 
and neck, rarely in those of the limbs. Very rarely 
sympathetic system may be affected. 

CLINICALLY, the condition is manifested by many 
ill-defined swellings, consisting of a number of tortuous 
convoluted cord-like structures lying under the skin, on 
the line of the nerves; or on the area of distribution of 
anastomosing or ' contiguous nerves ; which can be felt 
freely movable on one another lying in a loose tissue. 
These growths are rarely painful and seldom tender to 
touch, although the plexiform type is almost always sub- 
cutaneous. The commonest sites they develop, as stated 
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above are the head and neck in the distribution of 
the trigeminal or superficial and upper cervical nerves. 
When removed, the growth appears like a mass or so 
many bunches of entwined strings of fine pearls. 

This type rarely turns malignant and the prognosis 
therefore is rather better than in the former condition. 

TREATMENT. — Big ones, may be excised for the 
sake of cosmetic purpose, and the result of excision is 
satisfactory ; although it is not possible to remove them 
completely. 

(c) THE MOLLUSCUM FIBROSUM.— Molluscum- 
fibrosum arises from the skin and develops in association 
with the terminal filaments of the cutaneous nerves. In 
this condition, the blastomatoid processes grow in large 
pendulous masses of fibrous tissues hanging from the 
surface of the skin. Molluscum-fibrosum is extra-vascular 
and softer than ordinary fibromata. In some cases, they 
attain enormous size, sometimes hanging in large masses 
of lohulated and folded overgrowths of the surface of the 
body. These growths are often associated with, and are 
closely related to, the Plexiform Neuromata, and von. 
Recklinghausen’s disease. Vide page 18 . 

No treatment is of any avail. 

Sonjetimes, the growths become so excessive that they 
resemble elephantiasis neuromata in the limb, described 
below. Such a condition of the molluscum is called 
pachydermatocele, which grows as an irregular hyper- 
plasia, sometimes, especially when from the scalp, causing 
hideous deformity. 

(d) RECKLINGHAUSEN’S DISEASE.— This con- 
dition is a modification of multiple subcutaneous neuroma- 
tosis. The whole body including the trunk, limbs, head 
and neck is covered with soft almond or pea like project- 
ing tumours some of which may attain a size as big as 
hen’s egg. Sometimes hundreds of such small tumours 
may appear on the same person tyvide photo plate 
No. XXXV) scattered all over the body. The palms of 
the hands and soles of the feet are often excepted. The 
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only point of difference from the molluscous variety is its 
association with pigmentation of the skin. But this 
feature may not always be evident. In the early stage, 
the overlying skin remains freely movable over the 
nodules; which, in the later condition, becomes fixed 
and smooth, and with the increase of the growth in size 
becomes pedunculated. 

No treatment is of any avail. 

(e) THE ELEPHANTIASIS NEUROMATA.— This 
is a condition which outwardly resembles the features of 
inflammatory elephantiasis caused by Filaria sanguinis 
hominis nocturna, the latter so commonly met with in 
Bengal. This elephantiasis generally affects the legs and 
is caused by the extension of neuro-fibromatosis to the 
skin and cellular tissue of the limb. The affected ex- 
tremity is swollen as a whole. 

It begins in early life and is associated with diffuse 
general neuro-fibromatosis. 

TREATMENT. — When the limb becomes too bulky, 
amputation is the only method to afford relief. 

(3) TRAUMATIC NEUROMA. 

After amputation or division of a nerve by trauma, 
with the healing of the wound, the cut end of the proxi- 
mal part sometimes develops into a mass of neuro-fibro- 
cicatrical tissue, by the prolongation of the nerve fibres. 
This happens by the continued regenerative process of 
the newly formed axis cylinders. The mass consists of 
such proliferated axis cylinders embedded in a large quan- 
tity of fibro-cicatrical tissue. 

Traumatic Neuroma may develop after complete or 
incomplete division of the nerve. Such division may 
occur in civil practice, by cuts or injury caused by sharp 
fragments of glass, or machinery, or knives- In the battle 
fields, complete or incomplete division of nerves may be 
caused by missiles. If the nerve is completely divided, 
a terminal neuroma may develop. No sooner any 
nerve is cut, the two cut ends at once retract. The space 
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left between them is immediately filled with blood which 
is ultimately absorbed and replaced by granulation tissue. 
A bulb-like mass gradually develops by the proliferation 
of the fibro-cicatrical tissues, embedded in which, spaces 
are formed, which are filled with fine nerve fibrillm coiled 
up in loops. 

After an amputation most of the divided nerves de- 
velop Terminal Neuroma, which can be elicited by palpa- 
tion of a bulbous mass. In some nerves, divided by acci- 
dental trauma, if the divided ends are provided with a scaf- 
fold of fibrous or other tissues, which can be used by the 
nerve cells as a bridge between the two cut ends, the 
proximal filaments may use such a scaffold to cross over 
the gap and re-establish the continuity. 

Incomplete division may result by injury from glass 
fragments or fine cutting instruments in civil life, or by 
small conical bullets or fragments of high explosives in 
the fields. If the nerve is simply notched a gap is produc- 
ed, which remains as such, by the traction of the divided 
fibres which stands in the way of reunion, and the em- 
bryonic axis cylinders may then proliferate and form a 
lateral neuroma. Such a neuroma may become adherent 
with the scar and reach the surface. In certain un- 
usual circumstances, the nerve fibres at the centre of 
a nerve may be divided by the penetration of very small 
fragments of the missiles, when a central neuroma 
may develop in the same way as described. 

Traumatic Neuromata may give rise to a series of 
signs and symptoms ; e.g., irritative, trophic, atrophic, 
paralytic, etc., that is to say, all motor, sensory, trophic, 
and vasomotor signs and symptoms may develop. For the 
details of which and its treatment, vide Affections of 
Nerves. 
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Our conception of what constitutes a Glioma is now Glioma, 
materially changing. A history of some kind of trauma 
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may be obtained from the majority of the cases, and it 
is therefore believed that the process is a mere reactive 
hyperplastic proliferation of progressive blastomatoid 
nature, rather than a blastoma. At least many of them 
are really Gliomatosis of progressive type, there remains 
to have no doubt. For the details the reader is referred 
to the next chapter. 

B. Blastomatoids from metabolic and toxic causes. 

Blastomatoids arising from metabolic or toxic 
causes are usually found in the glands, e.g., thyreoid, 
vide photo plate No. XXXVI, prostate, breast, etc. Their 
aetiology has, to a certain extent, been described. The 
pathological changes will be described in the regional part 
of the Surgery. 


SUMMARY. 

Wliat is a Swelling ? Swelling means a Tumour ? hut what 
is a Tumour ? Clinically, Tumour means nothing but a swelling. 
Pathologically, it signifies a new growth : But Hypertrophy is 
also a new growth. All are cell-proliferations. Pathology of pro- 
gressive overgrowths. Hypertrophy. Essential factors to produce 
Hypertrophy. Different causes or conditions where Hypertrophy 
is excited. 

I. Hypertrophy, where the cause is physiological and the 
effect histologically normal, viz., 

(1) Internal Secretion. 

(2) Inactivity. 

(3) Increased blood supply. 

(4) Hormonic disturbance. 

(5) Faulty embryonic arrangement. 

II. Physiological hypertrophy from pathological causes. Viz., 

(1) Septic inflammation. 

(2) Irritation of foreign body. 

(3) Infiltration due to overproduction. 

(4) Excessive work compensatory to strain. 

(5) Work compensatory to static action. 

(6) Work compensatory to analogous function. 

(7) Irritation of poisons. 

(8) Only excessive blood supply. 

<9) Neurotic disturbances. 

(10) May be adaptive. 
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III. Pathological causes producing pathological Hypertrophy. 
Hypertrophy here involves fibrous tissues 'only. Viz., 

(1) Fibrosis. 

(2) Cirrhosis. „ 

B L ASTOM AT OID GROWTHS. TABLE. The co-relations. 

A. IRRITATIVE . TYPES : — 

Chemical. Parasitical. Infective. 

(a) E PIT H ELI A L 

(1) Surface Type. 

(2) Glandular Type. 

Cyst-adenomata. Molluscum Contagiosuni. Blastomatoids of 
Dental epithelium. 

(b) CONNECTIVE TISSUES 

(1) Areolar Tissue. 

Scrotal Tumours. Keloid. Molluscum Fibrosum. Fibromatosis. 

(2) Adipose Tissue. 

Diffuse Lipoma in Men. 

Doubled chin. Peri-renal Lipoma. Adiposis Dolorosa or Der- 
cum’s Disease. Clinical Feature. Treatment. 

(8) Blastomatoids of Cartilaginous Tissue. 

(4) Blastomatoids of Osteal Tissue. 

Subungual Exostosis. Dental Exostosis. Myeloma or Myeloid. 
Sarcoma or Giant-Celled Tumour. Benign Giant-Celled Tumours. 
Xanthoma Cells. Pathological Types. 

(i) Periosteal Type. 

Epulis. 

(it) Medullary Type at the ends of the long bones 
remote from the directons of the nutrient vessels. Clinical 
features. Sites. Very common at the ends of the bones which 
ossify last. Also at the jaw, tendon sheaths, bursae, and capsule 
of the joints. Signs, symptoms. Swelling of progressive nature. 
No redness or heat. Pain. Fracture. Deformity, Disability. 
Muscular Atrophy. Treatment. 

(5) Blastomatoids in connection with Bone Marrow. 
Multiple or Diffuse Myelomata. Mylomatosis is a Link. 

Chloroma. 

(6) Blastomatoids in connection with Blood cells. 

(7) Blastomatoid in connection w T itli Lymphoid tissue. 
The Neoplastic origin of Leukaemias. 

(c) BLASTOMATOIDS OF MUSCULAR TISSUE* MYO- 
MATOSIS. 

(d) BLASTOMATOIDS OF NERVE TISSUE. 

Neuromata: True. False. Three Varieties. 

(1) Localized Pseudo-Neuroma. 

(a) Trunk Neuroma. 
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(b) The Subcutaneous Nodules. 

Treatment. 

(2) Generalized Neuro-Fibromata. Or the Multiple Forms. 
Signs and Symptoms. Clinical Modifications. 

(a) The Hard Diffuse Neuro-fibromata. 

( b ) The Plexiform Neuroma. 

Clinical Features. 

(c) The Molluscum Fibrosum. 

Pachydermatocele . 

(d) Recklinghausen’s Disease. 

(c) The Elephantiasis Neuromata. 

(3) Traumatic Neuroma. 

Complete Division. 

(i) Terminal Neuroma 
Incomplete Division. 

{it) Lateral Neuroma. 

{iii) Central Neuroma. 

Signs and Symptoms. 

Glioma. 

B. BLASTOMATOIDS FROM METABOLIC AND TOXIC 
CAUSES. 



CHAPTER II. 


BLASTOMA AND TERATOMA OR 
EMBRYOMA. 

In Hypertrophy, we found that the new growth General 
is so consistent with its proportionate shape, as a ^hlTcon- 
mere enlargement of the original form of the organ sistenev of 
hypertrophied, it is so consistent in its mode of growth fhe'utility^ 
carried out by our well-known physiological processes to serve 
of nutrition, and it is so consistent in serving a definite pos^intlie 
purpose, ceasing in its progress of growth no sooner working of 
that purpose, for which, or the cause, or the require- ^ the* 6 ” 1 
ment. which irritated it to glow, ceased to exist, that features 
we never call a Hypertrophy a Tumour. But Hyper- trophyf 1 " 
trophy is a new formation of tissues without doubt. 
Acromegaly, Gigantism are all exaggerated growths also. 

New growths like Sarcoma and Carcinoma will grow like 
a parasite at the expense of our body, inconsistent with 
its shape, inconsistent of the histological structure of the 
tissue which is different from the matrix tissue, inconsis- 
tent with the manner of its growth, inconsistent with any 
particular aetiology, rhyme or reason, never stopping or 
ceasing to develop; and these actions being continued 
haphazardly, automatically and autonomously. These 
latter ones, form a group of their own. They vary in 
size, they simulate or copy no known or existing physio- 
logical structure, organ, or limb ; they vary in form ; 
and they are distinctly threatening to our life, they grow 
or persist without subserving any physiological function 
and without any typical termination. 

We can therefore little use the term Tumour to 
signify these latter deadly ‘growths’ ; and for the similar 
reason the term ‘new growth’ cannot be used so generally 
for them without some special significance- 
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We, therefore, call these deadly group of growths 
as Neoplasm. Neoplasm means new elementary life ; 
but by this term let us grasp and understand a 
special denotation and connotation of this word for 
growths, or swellings, which has nothing to do with the 
loosely applied term Tumour. We cannot use a term 
in any sense clinically, which is not accepted or 
corroborated pathologically. The nomenclature of clinical 
terms originates from general observations which is 
applied to particular cases. The logic here is, from 
general to particular, or more or less empirical ; whereas, 
pathology will not accept a term unless that term is 
justified by scientific observation, reasoning, and proof, 
in each particular case, which is finally used in general 
sense. The logic in pathology is, from particular to 
general, which is a surer and more correct way of under- 
standing a science. 

We can, therefore, use the term Tumour as a 
common and general word exactly carrying the same 
denotation and connotation as 'swelling' or 'growth'. 
All Neoplasms therefore may be descrilxxl off hand as 
Tumours but all Tumours are not Neoplasms. But no 
science will allow that sort of a vague designation. 

Although we designate these alien growths as 'new 
elementary life', we do not pretend to say this way or 
the other way that a Neoplasm possesses a life separate 
from ours, or independent of ours, while growing in our 
tissues, sucking our blood like a leech or growing like a 
parasite as a round worm. It may be that a certain 
kind of germ or life unit or protoplasm with life, which 
we would be able to detect later on, by some special 
microscope and some ultra-magnification, generate, 
multiply, and grow, at our tissue expense, and we do not 
pretend to say that such germs or units do not exist in 
these growths. In that way it would work as infection. 
If we accept that the activities of a cellular life are 
represented by growth, reproduction, and death, and if 
we take these signs as cardinal signs of life, we must 
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accept that a Neoplasm is a living growth which grows, 
multiplies, or reproduces and dies, and therefore it 
really consists of life, although it may be elementary. 

In the application of the term Neoplasm, again we 
encounter difficulties. We find, there are two distinct 
modes of origin of the Neoplasms. Viz. : — 

(a) A tumour arising from Unipotential cells, or in 
other words cells capable of producing or forming only 
one variety of tissues. These are better described as 
blastoma. 

(b) A tumour arising from Totipotcntial cell or cells, 
that is to say giving rise to all kinds of tissues of the 
body better described as teratoma or einbryoma. 

We find that Blastoma and Teratoma are holding a Neoplasm 
position far advanced in cell-proliferation from an in- j® 

fectivc swelling or growth as well as a Hypertrophy. tion far 

away from 
Hyper- 
trophy. 

Our idea or know ledge of the genesis of these Our idea 
Blastomata and Teratomata is yet so dark, that we have of Neo- MS 
not as yet been able to find out the exact aetiology of plasm is 
their origin. They are so peculiar in their own ways, ' et ( ^ ark * 


og. : 


may 


(i) In size, some arc as small as a small pea, 
grow’ enormously big. 


some Their ways 
of growth 
is peculiar. 


f/) Til. size 

( ii ) In shape or form, — they may be flat, round, In v 
oval, spherical, spindle-shaped, or sigmoid or may look shape and 
like a cylinder ; and so, taking no definite shape of any 
particular organ or part of the body. 

(in) The surface, may be smooth, or glistening, (///) Th e 
rough, or ulcerated, tubercle-like, or tuberous, raised, Slll ‘f ace - 
irregular, or of uncertain contour. 

(iv) In consistence, some are cystic, soft, or ( iy ) Con- 
boggy, some are semi-solid, or hard, or dense, some slbtence - 
yield a crackling like egg-shells, some are as solid, or as 
hard as ivory. Some are cellular, others are fibrous, 
and so forth. / 


4 
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(r) In colour, it may give a normal complexion 
or become pigmented or may take any shade. 

(vi) In structure, some may resemble only elemen* 
tary cells, some may simulate a particular tissue, and 
some again may imitate an organ. The mimicing of a 
particular cell or tissue or organ may be so near comple- 
tion, which is of course never perfect, that we classify 
our Neoplasms according to, (a) cells making up the main 
bulk of the growth and call them cell tumours or cyto* 
mata, (b) distinct tissues which make up the main bulk 
of the growth, but not in the least disposed to form any 
organ as we understand by such organ in plwsiologv and 
call them Tissue Tumours or histiomata; (c) organs or 
parts of organs represented and situated in a curious 
position; e.g., tooth or hair inside the ovary, and call 
them Organ Tumours or Organomata or teratoma or 
embryoma. 

(vii) The progress of growth varies a good deal. 
Some grow very rapidly, others may take a very slow 
course, occupying practically the whole lifetime of a 
patient. The rapidly growing ones, may end their career 
causing death of the host in even a few weeks only. 
The slow ones may remain hanging in our body, without 
doing any harm excepting causing mechanical trouble by 
their size, weight, or pressure. The former ones are there- 
fore called the malignant Neoplasms, the latter ones are 
called benign Neoplasms. 

(viii) In their mode of invasion or occupation of 
areas, some are distinctly marked off from the surround- 
ing neighbouring tissues, others keep no such boundary 
and these infiltrate and penetrate or permeate and grow 
anywhere and everywhere. Such growths may take place 
at the original seat of occupation, or it may take place at 
any other distant region, forming colonies, being trans- 
ported by lymph or blood circulation from the original 
centre There, they reproduce their like as secondary 
Neoplasms. These again may be the source of tertiary 
growths and so forth, they may multiply themselves like 
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pyamiic foci. These are called metastatic growths, aiul 
this process of dissemination is called metastasis. Such 
secondary growths are malignant in nature. 

(ix) Tlicir history is also very characteristic. (»#) Their 
Some may grow on progressively, like a hypertrophy. ls ° ry * 
vSuch process may be slow or rapid. Others may abrupt- 
ly take a retrogressive step and end in necrosis 
or gangrene, or end in necrobiosis such as atrophy. Or 
degenerations may follow, that is to say, hyaline, 
mucinoid, fatty, calcareous, or similar changes may take 
place. Necrobiotic changes generally occur at the oldest 
part of the growth. 

In the progress of their growth, they cannot be 
always differentiated as benign and malignant. There 
is no exact line of demarcation between the two 
types, by which wc can .sharply divide them into two 
distinct classes of Neoplasms. By the term benign we History of 
do not mean to say that those growths are in any way Neoplasm 
friendly or kind to us in the same sense as we use the and 

term in the clause “our benign government” ; on the 1 ld c 

contrary the term ‘benign* in pathology, is a qualifica- 
tion or adjective, which means accommodating oneself 

without much immediate inconvenience being produced 

to the host, but having its own interest subserved in full. 

Such growths will not interfere with the internal affairs 
of the host so long as they get their necessaries for their 
existence in full. They do not penetrate into the tissues 
so long as their supply for their nutrition comes in 

through well organized and well formed vessels and 
channels of communication. They remain ramparted 
in a fixed wall. But they wall go on growing, without 
concerning themselves wdth the mechanical and physical 
inconveniences that may be produced by such harmless (?) 
expansion of their colony. If we can extirpate them They 
or excise them out completely, they won*t trouble pension . 
the host any further. They do not attempt building 
secondary colonies. The growth of the tumour and the 
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increase of substance is uniform and tends to be so 
throughout the whole mass in the majority of the 
cases. 

The side of the picture of a Malignant growth is 
quite different. It is dark as ever. These growths will 
not remain inside a rampart or a wall, but will infil- 
trate and penetrate and permeate into the remotest 
tissues. They won’t wait for well-formed vessels or 
channels of supply, but demand an abundant supply 
brought as hurriedly as possible by any means; as the 
growth of these tumours is independent of the physical 
condition of the host. They will expand, grow, pene- 
trate, permeate, conquer, and assert themselves root and 
branch, and exploit as quickly as possible; and above all, 
the most dangerous feature being their sending millions of 
groups of their own kind to different regions to establish 
hundreds of secondary colonies, each developing into a 
well-established growth of its kind, which would behave 
exactly as the original focus. “Supply food”, “supply 
necessaries” arc their constant cry. They will not wait 
for the host to carry their food to their own camp or 
abode, but enter into the farms and fields, workshops, 
and kitchens; e-g ., the bone-marrow which is a nursery 
where cells are made, to demand for their wants on 
the spot ; and even then destroy and dcstruct the 
machinery. Very soon the host is exhausted, and anni- 
hilated ; the tumour itself making the first claim upon 
such resources as remain to be drawn upon, right up to 
the last, all throughout its career Extirpation or 
excision of such a colony is impossible. The secondary 
colonies will each grow out as big and as malignant as 
the original one. 

But benign growths do not always remain benign. 
Some of them may turn malignant at any phase of 
their career, and some would form secondary colonies. 

For the above reasons it is better to classify them as 
Non-Maliguant and Malignant, instead of Benign and 
Malignant. 
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GENERAL STRUCTURE OF NEOPLASMS. 


A Neoplasm consists of two primary parts of tissues ; General 
viz., (a) the Neoplasmic cells proper or the parenchyma ; Neoplasnis^ 
(b) the connective tissue matrix or the stroma, that is to Two 
say the frame-work or skeleton. It must be understood p™!?™ 
that a cell is derived from a pre-existing parent cell of the 
body and resembles the parent cell more or less closely. 


(a) The parenchymatous cells actually determine 
the nature of the Neoplasm. In malignant growths, 
they do not appear to be exactly like the well-developed 
histological cells, but seems to take to the embryonic 
kind. That is to say, they revert to the primitive or 
atypical type. In noil-malignant tumours the resemblance 
to the parent tissue is well-marked and the cells are more 
or less typical. 

( b ) The frame work or skeletal part of the 
neoplasm called the stroma, consists of the connective 
tissue of the structure in which the neoplasm started 
growing. This structure varies considerably in amount 
according to the nature of the neoplasm, the different parts 
of the same neoplasm, and the organ or structure where 
it grows ; e.g., in epithelial or glandular type of tumours 
the two constituents are easily distinguishable and the 
matrix tissue may be more abundant than the parenchy- 
matous element, whereas in the tumours of connective 
tissues the reverse is the case in most of the instances. 


(a) une 
Parenchyma 
or the 
proper 
Neopla^- 
mic cells. 


(b) The 
connective 
tissue 
stroma 
or Matrix. 


The blood vessels develop in the frame-work of The blood 

vessels 

the matrix or stroma made of connective tissues. 

These vessels nourish the 'growth’. They are well 
formed and supplied by the host as the result of reaction. 

They are usually well developed in the non-malignant 
type ; as in this type, the stroma and the parenchyma 
grow side by side. In the malignant type on the other 
hand, they are represented only by some spaces, sinuses, 
or chinks in the parenchyma, or utmost, they are formed 
of thin-walled capillary channels as results of additions 
by annexations, or fresh formation. The reason is 
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obvious and is explained above in general terms. Their 
demand is quick and peremptory. Of the two primary 
functions of a cell, viz., growth and work, their function 
is devoted more to growth or .sometimes to growth only 
than to execute any work. 

The nerves are not detected to grow inside a neo- 
plasm. New growths are devoid of any sensation. In 
Noil-Malignant growths the skin covering them retains 
its sensory function. This is qot always the case in 
Malignant growths. A malignant growth may surround 
a nerve but none are found in the substance of the 
growth, those found are limited to the periphery. 

The lymphatics, as we know, are provided in all 
tissues for nourishment, and drainage to remove the 
metabolic products, if a tissue is to live. It is obvious 
that a new growth will do the same if it is to live and 
grow. In a new growth the lymphatics consist of simple 
lymph-spaces , and their metabolic products are thrown 
into the general stream by these lymphatics, in which 
their parts arc also carried away. 

In Non-malignant neoplasms, the functions of 
the tissues from which it is derived may be retained, 
which is generally the case. In Malignant growths, the 
functions of the tissues are not retained, which is 
also generally the case with the latter. Exceptions will 
be discussed later. 

TERMINOLOGY. — We call the neoplasms according 
to the histological nature of the tissue of which they are 
principally composed. Viz. : — 

From Epithelium it develops into Epithelioma. 

From Endothelium it forms Endothelioma. 

Similarly Fibroma develops from fibrous tissue,. 
Lipoma from fat, Neuroma from nerves, Osteoma from 
bones, Myoma from muscles, and so forth. 

The suffixes ‘mas* (English pleural) or , mata > Latin 
pleural signifying plural growths, arc used without 
invidious distinction between them. 
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Compound terms such as Fibro-myoma, Fibio- 
chondroma (cartilage), Lymph -adenoma, etc., are used to 
signifv neoplasms which show the complex nature of 
their formation in which both the tissues named keep an 
almost equal dominance in their development; or the 
term succeeding may be used to signify the comparative 
predominance of that tissue only, as we use our surname 
to signify the family of our birth. 

We also signify the particular nature of the paren- 
chyma by expressing the histological character of the 
cells, of which the neoplasm is principally composed ; 
e.g. , as normal epithelial cells might be squamous, 
columnar, spheroidal, etc., if a neoplasm is composed 
of am' such particular form of the above cells, we call 
it Column ar-eelled Kpithelioma, or Squamous Epithe- 
lioma, etc., as the case might be. Similarly the terms 
1 ‘giant-celled* * (tumour), spindle-celled, round-celled, 
etc., are the adjectives used to signify their additional 
“virtues**. All malignant epithelial tumours are grouped 
together under one name called carcinomata, and all 
malignant connective tissue tumours are classed together 
as sarcomata. 

But, the above nomenclature is convenient for 
clinical description to help us in giving the additional 
information of their morbid histology. Tt does not offer 
us much scientific basis to classify our neoplasms. 


'Hie 
present 
Nomen- 
clature 
does not 
help tlie 
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tion. 


CLASSIFICATION. 


Moreover if we try to keep the consideration of both Patlio- 
histology and aetiology together, in our mind, and in ciassifi- 
addition to the above factors, try to classify them cations, 
according to the three histogenic or embryonic groups 
of tissues of their origin, such as the epiblast, the 
hypoblast, and the mesoblast ; and if such classifica- 
tion is possible, the pathological designation would 
become more complete and may lie to a certain degree 
scientifically perfect. Adarni gives a scheme of this 
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Modified, 
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White ’s 
classifi- 
cation. 


kind. We should describe his classification in detail 
later. Here we add a short table to understand his 
views generally. Adami’s main point is, that each of the 
three primitive layers (the trilaminar blastoderms) of 
the embryo consisting of the epiblast, the mesoblast and 
the hypoblast, gives rise to two orders or groups of 
constituting cells, viz. (a) those forming the lining mem- 
branes; and ( b ) those forming the pulps or solid tissues. 


NEOPLASMS. 


Blastomata 

Cells consists of patho- 
logical growths of the 
affected person himself 
in whom the neoplasm 
is developed as 
aberrent growths of 
those cells. 
UNIPOTENTIAL. 


Lepidomata 
consists of the 
Lining Membrane 
group of tissues. 


Kpi- Meso- Hypo- 


Teratomata 

That is to say when 
one portion of tissues 
of one individual is bv 
some anomaly of fecun- 
dation implanted and 
developed within ano- 
ther individual. 
TOTIPOTKNT1 M.. 


Ilylomata 

consists of the Body 
Pulp group of tissues. 


! i 1 

Kpi Meso- Ilypo- 


The term “Unipotential cells'' means, cells capable 
of forming only one variety of tissue. “Totipotential M 
means, cells capable of producing all kinds of tissues, 
of which the human body is composed. 

The above classification is simple and scientific and 
the nomenclature on such basis would give us the 
exact denotation and connotation of the terms applied 
giving us an idea from two different points of view, 
viz.:— (a) histological, (b) histogenic or embryological. 
But this classification though classical is not very con- 
venient from practical clinical point of view. In that 
iespect Powell- White's classification seems to be uni- 
versally accepted, which is detailed below. We have 
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already stated that a Neoplasm may consist of three 
principal structures, viz. : — (1) Cell-forming (2) Tissue- 
forming; (3) Organ-forming. Accordingly they are des- 
cribed as cytomata or Cell Neoplasms, histiomata or 
Tissue Neoplasms, and organomata or Organ Neoplasms 
respectively. From this point of view it is better to use 
the terms blastoma and teratoma instead of Neoplasm, as 
the former would include all Cytomata and Histiomata in 
one word, and the latter will explain the features of all 
Organomata. 

But, before we describe such a classification on 
both histological and histogenic grounds in detail, it 
would help us to recapitulate the further course of de- 
velopment in the embryo after the formation of trila- 
minar blastoderm, which consists of the Epi blast, the 
Mesoblast and the Hypoblast. That is to say, it will 
help us in remembering the scientific method of classi- 
fication as formulated by Adami, and also enable us 
to combine Adami’s method with that of Powell-White, 
which we shall presently describe below for more prac- 
tical convenience. 


DEVELOPMENTS. 

From each of the above embryonic layers as we 
may recollect from our Embryology, certain organs are 
formed as stated below in the following list : — 

1. FROM EPIBLAST. 

A. THE LINING OR PROTECTIVE EPITHE- 
LIUM OR LEPIDIC TLSSUE 

(i) The epidermis and its appendages which in- 
clude the sweat, sebaceous and mammary glands. But 
it should be noted carefully that dermis or the true 
skin is not formed of this epiblastic layer. True skin 
is a mesoblastic tissue, and is therefore not included under 


Blastoma 
is a better 
term. 


Embryonic 

Develop- 

ment. 


The three 
Embryonic 
Layers : 
Develop- 
ments of. 


1. Organs, 
etc., from 
Epiblast. 

A. Lining 
or Pro- 
tective 
Epithe- 
lium. 
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Body 

Pulp. 


2. From 

Meso- 

bla.t. 


B. Lining 
Membrane. 


the lining tissue, hut it is consisted in the pulp of the 
body. 

(//) The epithelium of the mouth, adamant, or 
enamel of the teeth ; but not the cement or the crusta 
petrosa, and the pulp of the tooth, both these structures 
are mesoblastic in origin. 

(iii) The epithelium of the nasal passages. 

(tr) The epithelium of the glands opening on the 
skin, and into the vestibule of the mouth, and nasal 
passages. 

B. THK BODY PULP EPITHELIUM, OR HYLIC 
TISSUE : — 


(?) The muscular fibres of the sweat-glands. All 
other muscular fibres are mesodermic in origin. 

(ii) Nervous system as a whole, both central and 
peripheral. 

(i/i) The epithelial structures of the sense organs. 

2. FROM MESOBLAST. 

A. THE BODY PULP OR HYLIC TISSUE 

(i) All the muscles and muscular structures of the 

body. 

(it) The whole endo-skcleton . 

(iii) All the connective tissues of the body. 

(iv) The urinary and generative organs ; c.g., 

kidney, testicle, ovary, uterus and prostate. But it should 
be noted that the epithelial lining of the bladder and the 
urethra does not develop from the mesoblast. It is 
a pure hypoblastic tissue not epiblastic. 

(v) The true skin. 

B. THE LINING OR LKPIDIC TISSUE:— 

(i) The vascular system including the lymphatics, 
the spleen, and the serous membranes. It is at this 
situation that a very important factor is involved, in 
connection with the lining of the interior of the whole 
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of vascular system, including' the heart, arteries, 
capillaries, veins, lymphatics and the serous membranes, 
such as the pericardium, the peritoneum, etc. This 
lining is formed by endothelium. It is not epithelium, 
but a structure similar to it, and unlike the latter 01 
those epithelium arising from the Hypoblast described as 
mesothelium, the endothelium is niesoblastic in origin. 
The importance of this epithelial-like structure arising 
from mesoblast has some direct bearing on the develop- 
ment of neoplasms which will be described later on. 
The special name endothelium should be used exclusively 
for the kind of tissues it represents and thev should not 
be described by any other name but endothelium. 

3. FROM HYPOBLAST. 

A. glandular or secreting epithe- 
lium, LEPTDIC TISSUE:— 

( i ) The epithelium of the alimentary canal from 
the inner side of the teeth to the anus. Here again, it 
should be remembered, that up to the cardiac end of 
the oesophagus it is squamous in type, and the same 
type starts again at the lower third of the anal canal. 

(it) All the digestive glands which open into this 
major portion of the alimentary or digestive tract, in- 
cluding liver and pancreas ; but not the mouth or the 
enamel of the teeth. These arc epiblastic in origin. 

(Hi) The epithelium of the bladder and urethra. 
It should be remembered, that the lining of the pelvis, 
of the kidney, the ureter, the bladder, the vagina and 
cervix uteri are covered by squamous cells. 

(iv) The epithelium of the respiratory tract. 

(t) The epithelium of the Eustachian tube and 
tympanum. 

(vi) The epithelium lining of the vesicles of the 
thyreoid. 

(vii) The epithelial nests of the thymus. 


Endothe- 

lium. 


3 Organs, 
etc., from 
Hypoblast. 
A. Lining 
the glands 
and there- 
fore Secret- 
ing Epithe- 
lium. 



B. Body 
Pulp. 

What does 
Adami say ? 


Table 
T.T.T. and 
A.C.T. 
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B. PULP or HYLIC tissue : — The cartilages, noto- 
chord, the liver, the pancreas, etc. 

Now, to follow Adami more easily, one can un- 
derstand from the above list of tissues and organs de- 
veloped from the three embryonic layers, that not only 
does the epiblast form the lining, or covering, or pro* 
tecting epithelium of the body, or Adami’s lepidic 
tissue and the structures immediately derived from 
it, such as the skin and its organs and appendages 
namely the sweat glands, the sebaceous glands, the 
mammary glands, etc., but an ingrowth of the same 
epithelium develops into solid or pulp structure such as 
the central nervous system; or according to Adami’s 
terminology as the hylic tissue. And again the hypo- 
blast not only gives rise to solid pulp or hylic tissue 
in the notochord and outgrowths from it; c.g., the 
liver and pancreas; but it also constitutes the lining 
membrane of the respiratory and alimentary canals. So, 
also in the mesoblast, which is really composed of cells 
derived from both epiblastic and livpoblastic layers, a 
differentiation into lining tissue and pulp tissue is 
observed; viz.; (1) mesothelium or lining membrane of 
the primitive body cavit}% and (2) mesenchyme or body 
plup. From the mesothelium again are developed the 
lining membranes of the serous cavities (the endothelium), 
and organs such as kidney and suprarenals, and also 
solid outgrowths as striated muscles. From the mesen- 
chyma are developed the lining membranes in the endo- 
thelium of blood and lymphatic vessels and spaces, and 
the connective tissue of the body. 

Let us now examine Adami’s scheme in greater detail. 
Let us see first how his scheme falls with the list above 
described with reference to histogenic or embryological 
development of typical cells and tissues. We shall first 
describe the scheme with reference to the typical cells and 
then proceed to compare it with their conditions of 
atypical transformation. 
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The above complete description of the origin of Powell- 
tmnours based on different histogenic tissues, is not only 0 f 

very helpful from point of view of classification, as it Classi- 
accommodates every type of tumour, but helps us to solve llcatlon * 
or attempts to solve the aetiology of the neoplasms. The 
following classification of neoplasms, tabled after Powell- 
Whites' formulas but modified and superadded according 
to embryonic origin, is a convenient clinical description 
of all types of neoplasms met with : — 


BI y AST( )MATA. 

A. HISTIOMATA OR TISSUE TUMOURS. 

The neoplasms in this group manifest and exhibit A. Histio- 
distinct tissues, but they do not arrange in a physiological Ti SSU e 
manner to form organs. These are : — Tumours. 


I. MESOBLASTIC. 


1. Endothelial 
Tissue. 


KN DOTHRLIOM AT A . 
(Histiomata) 

(1) Lympli-atigeioma. 

(2) Hcomangeioma. 
DESMOMATA. 


Supporting 

r 11) 

or 

(2) 

Connective 

13) 

Tissue 

(-1) 

Tumours. 

(5) 

Desmomnta 

(6) 

Lymphomata 

17) 

or 

(8) 

Lymphoid 

Tissue 

(9) 

Tumours. 

t (TO) 

Muscular 

( - 

Tissue. 

I (2) 


Lipoma -Fat. 

Fibroma — Fibrous Tissue 
Chondroma _= Cartilage. 
Chordoma = Notochord. 
Osteoma = Bo n e. 

Odontoma = 1 ooth. 
Myxoma = Mucous Tissue . 
Glioma ^Neuroglia 
Lymphoma = Lymph-ade- 
noid Tissue. 
Myeloma = Bone-marrow. 

MYOMA'l A. 

Leiomyoma. 

Rhabdomyoma. 


T. Meso- 
bhistic. 


1. Endo- 
thelial 
Tissue. 


2. Connec- 
tive Tissue. 


3. Muscular 
Tissue. 
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1. Nerve 
Tissue. 


2. Kpitlie- 
1 in 1 Tissue. 


B. Cyto- 
mata or 
Cell 

Tumours. 


II. EPIBLASTIC. 


NEUROMATA. 


1. Nerve 
Tissue 
Neuromata. 


U) Myelinic Neuroma 

= Medullated Nerve. 

(2/ Amyelinic Neuroma 

=r Non-medullated Nerve. 


2. Epithelial 
Tissue. 


KPITHEUOMATA. 


I 

(i) Hard and 

(1) Squamous. j 

Soft Waits 

or Papilloma. 


U) Adenoma 

(2) Columnar. 

= GL AND. 

(ii) Papilloma 
l —STALK. 

lit Adenoma 
= GLAND. 

(3) Spheroidal. 

(ii) Papilloma 
or Papillifero- 
us Cystic 
Adenoma. 


B. CYTOMATA OR CELL TUMOURS. 


These neoplasms are composed mainly of atypical 
cells, chiefly in the growing portion, but, they do not 
arrange themselves to form any particular tissue. These 
are : — 



CYTOMATA OR CELL TUMOURS 


65 


I. EPIBLASTIC CELLS. 


1. 


EPTBLASTIC CELLS 
Carcinoma or Cancer 
proper by Epithelial 
Cells. 


(1) CARCINOMATA 


Malignant Warts 
(i) Squamous J “ r 


celled 

Caicinotna 


Caicinoma- 
I Simplex, or 
(ii) spheroidal'; Carcinoma of 
j Glandular 
\ Epithelium 


I (i) Adeno-Car- 
i cinoma 

tiii 1 Columnar* (ii; Malignant 
j Papillan 

\ C\ st-adtiiomu 


(2) NEUROCYTOMATA 


I. Epi. 
bias tic 
Cells. 
Kpithe- 
lint Cells. 


II. MESOBLASTIC CELLS. 


• 1) Endothelial Cells. 


t 1 ) EN DOTH ELK MATA. 

( Cyto mala i. 
Sometimes called Endo- 
thelial Carcinoma. 


IT. Meso- 

hlastic 

Cells. 

(1) Endo- 
thelial 
Cells. 


(2) Connective Tissue 
Cells. 


(2' DESMOCYTOM \ FA. 
(SARCOMATA) 

Pure Sarcoma. 

«j) Round-Celled. 

(ii; Spindle-Celled. 

V i i i ; Giant-Celled. 


(2) Connec- 
tive 
Tissue 
Cells. 


(3) lymphoid Cells. 

(4) Muscle Cells. 


| A) J/YMl’HOCYTOAI ATA. (3) Lym . 

' phoid 

f Cells. 

\ >4) MYOCYTOMATA. (4) Muscle 

I Cells. 



(5) Mixture 
of In- 
different 
cells. 

III. Pig- 
mented 
'rumours. 

IV. Hyper- 
nepliro- 

■ iuata. 

V. Organo- 
mata. 

Tar a tom a. 


Clinical 
Classifica- 
tion and 
Patho- 
logical 
classifi- 
cation. 
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(5) Mixture of 

Indifferent Cells. 


(5) BLASfOCYTOMATA. 


III. PIGMENTED TUMOURS. 

IV. HYPERNEPHROMATA. 

V. ORGANOMATA OR TERATOMATA 
OR EMBRYOMA. 

In the neoplasms of this variety distinct organs or 
parts of organs are developed pathologically. 

These are called Teratomata. Any intermixture or 
combination may of course take place and develop into 
compound types. 

CLINICAL CLASSIFICATION. 

The above varieties practically exhaust the different 
pathological types of neoplasms that are clinically met 
with, so far as our present knowledge of neoplasm goes, 
which is of course still incomplete. It is fair to admit, 
and it would be dogmatic to assert that the question of 
Hyperncphromata or Melanomata could yet be solved so 
far as its histology is concerned in Powell-White’s 
classification. 

The list as described after Ad ami is somewhat un- 
wieldy and it is not always possible to practically diagnose 
many neoplasms which exhibit characteristic pleomor- 
phism, e.g. f Hypernephroinata, and classify them under 
their actual pathological heading unless we submit the 
tissue under microscope and closely examine them. 

Clinical observation and classification does not at first 
depend on pathological classification, although the latter 
is of course the scientific method of classification. Patho- 
logical classification is logically correct. It proceeds from 
the examination of many particular instances, each being 
thoroughly scrutinized and credited of its merits or ex- 
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eluded by demerits, and then progresses from the less 
general to the more general. Whereas, on the other hand, 
clinical classification is based on deducing from the more 
general to the less general and is deductive in nature. 

We often proceed to describe something from superficial, 
vague, and sometimes incompletely observed facts, which 
may be confirmed and corroborated and found correct by 
pathological and other scientific investigations, or may 
be found to be wrong. 

By our clinical observations as to its easy extirpation, Surgeons 
its slow growth, its un-offending nature of attacking the £f^nis C 
host, or otherwise, we call a growth a benign or Benign and 
nommalignant or a malignant one. We have already o^cHnical 
explained that the term benign is not a happy observa- 
term. One which is called ‘benign’ to-day, may start a tlons * 
dangerous exploitation and at anytime turn malignant ; it 
is therefore often not easy to assign a particular growth 
to its class. 

Clinically we classify neoplasms as Non -Malignant Gotl- 
and Malignant. The terms tumour and cancer mean andM^dig- 
nothing; e\g., by the term cancer some may vaguely nant. 
mean any form of malignant tumour. By our increasing 
knowledge in pathology now-a-days, the term cancer is 
restricted to denote carcinoma only, both clinically as well 
as pathologically. In our detailed description of tumours 
we shall describe them only under two broad headings, 
viz., Non-malignant and Malignant, adding their morbid 
histology under each individual case. The broad features 
of these two groups are the following : — 


Features. 

Noil-Malignant 

Malignant. 

The Broad 
Features 
of both. 

FORMATION. 

TYPICAL. 

ATYPICAL. 


Resembling 
homologous normal 
histological 
structure of their 
cells and tissues. 

Mostly or nearly 
complete. 

Always incomplete 
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Features. 

Non*Maligant. 

Malignant. 

Age. 

Younger people or, 
may be congenital. 

Usually after adult 
age, but not 

necessarily 

History of 
incidence. 

Nil. 

There is generally 
a history of irrita- 
tion which may be 
infective, me- 
chanical, thermal, 
chemical or 
otherwise. 

Progress of 
growth. 

Slow or 
stationary. 

Rapid. 

Power of continuous 
growth . 

May be pie sent 

This is the most 
important attribute 
of malignant 
growth. 

Capsule of fibrous 
tissue. This is the 
most important 
diagnostic point. 

Generally always 
present. 

Generally always 
absent. 

Formation of the 
blood vessels. 

More or less into 
complete vessels. 

Usually thin walled 
and incomplete. 
Mere interspaces 
without, or with, 
little formation of 
vessel wall. 

Embryonic or 
vegetativ e 
character of cell. 

Utile or no trace 
as a rule. 

Anaplasia well 
marked. 
Generally em- 
bryonic or aberrant 
in type. 

Presence of Mitotic 
figures in the nuclei 
of cells indicating 
rapid growth. 

Nil. 

Very marked. 

Metastatic growth. 

Nil. 

Always prominent. 

Infiltration. 

No local infiltration. 

Diffuse infiltration 
both local and 
focal. 
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Features. 

Noil-Malignant. 

Malignant. 

Anaemia. 

cachexia signs of 
general toxaemia, 
sepsis, infiltration 
of glands, etc. 

Not present unless 
a malignant turn 
is taken. 

These are really 
characteristic fea- 
tures of malignancy 
and is alwax s pre- 
sent in Malignant 
neoplasms. 

Recurrence after 
removal. 

Rare ; if complete 1} 
extirpated recur- 
rence is hardly 
possible. 

Usually followed by 
recurrence, absence 
of which is very 
rare in cases of 
operation. 

Ulceration. 

Nil unless excited. 

Prominent. 

Necrosis or 
tendency to central 
degenerative 
changes. 

Nil. 

Prominent. 

Haemorrhage. 

As a rule absent. 

Prominent. 

Inflammatory 
changes in the 
surrounding 
tissues. 

Kxcites some 
reactionary fibrosis. 

Usually found. 

Relation to 
stroma. 

A basement is 
usually present. 

Absent. 


The above differential points between the features 
of malignant and non-malignant tumours, are really 
based on pathological grounds. On strictly clinical 
grounds, any tumour which causes the death of the host 
by its effects on the host, direct or indirect may be 
described as malignant. From pathological point of 
view, a malignant growth, although invariably fatal is 
not called so on account of its cpiality of fatality, but a 
tumour is called malignant if it should possess the 
features of malignancy described in the above Table. 

We shall however describe all the above features in 
greater details at their proper places subsequently. 
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Etiology. 


I. Vir- 
chow’s 
theory 
of irrita- 
tion. 


( i ) Mecha- 
nical Irri- 
tation. 


AETIOLOGY OF NEOPLASM. 

We are not yet definitely sure of the aetiology of 
Neoplasm, although sometime or other all the possible 
aetiological factors known to us ( Vide Volume I. Part 
I. Chapter I.) have been brought to the fore front to 
account for its causation. Neoplasm varies in its inci- 
dence in different regions, amongst different animals, 
peoples, according to climates, degree of the advance- 
ment in civilization, different ages and periods of 
history, social status, age, sex, occupation, mode of life, 
food, and even to different tissues, organs, and anato- 
mical regions, etc., in such divergent ways that no fixed 
clue could yet be found out which would definitely lead 
to any proved or universally accepted cause. Therefore 
there is no end of theories which are not hypothecated 
to be responsible for its causation. The following arc 
the most commonly accepted theories, viz. : — 

I. VIRCHOW’S THEORY OF IRRITATION. 

Constant irritation is a factor which is accepted by 
all surgeons, as well as pathologists to be a productive 
source of new growths. Hypertrophy and hyperplasia 
are always caused by irritation, helped by excessive nutri- 
tion ; but since in these conditions there is a typical 
termination, which is entirely absent in the case of 
Neoplasms the difference between the two conditions is 
obvious. The irritation may be of the following 
natures : — 

( i ) MECHANICAL. — In the warmer regions of India, 
cancer is not so common as in the colder upper countries 
of this peninsula. In India, irritation is found to be 
almost a constant factor in practically all cases of 
neoplasms; and this factor is so universal that it appears 
as if all cases of malignant neoplasms are caused by 
some kind of irritation. In Southern India extending 
from Orissa, constant irritation caused by the habit of 
incessant chewing of tobacco leaves with betel and j)an f 
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is found to be a common cause of producing malignant 
growths in the oral cavity. Neither the pan leaves nor 
the betels chewed as they are done in Bengal, Behar, 
and U. P. produce cancer. Dried powdered tobacco leaves 
mixed with lime are commonly kept under the tongue by 
the people of upper India, but even raw tobacco used 
in that way does not seem to produce cancer in any 
marked degree, to stamp such an use of it as the causa- 
tive factor. It is the mixture of the three ingredients 
mentioned above, accompanied with constant irritation 
of carious and rough teeth, which seems to induce the 
growth. The clay pipe cancer on the lips of working 
people in England, is due to irritation ©f constant ther- 
mal nature and mechanical pressure on a particular point 
produced by the use of rough clay pipes. 

(ii) THERMAL. — In Kashmir the Kangri, a char- 
coal brazier used under the clothing for warmth, is a fruit- 
ful cause of producing constant thermal irritation. Women 
who are very fond of using them, even of comparatively 
younger age, become the subject of cancer of the skin. 
Engine drivers suffer from tumours on the skin of the 
same type as the result of long exposure to the heat of 
the fire. Vide photo plate No. NLII. 

(in) CHEMICAL. — Works necessitating constant 
handling and contact of soot and certain forms of tar, 
paraffin, pitch, petroleum, shale oil, often give rise to 
cancer ; and probably chemical irritation .of some par- 
ticular chemical substance is the cause. Some observers 
describe this irritating substance in the tar and soot, 
as something of a special chemical nature which excites 
the development of cancerous neoplasms as auxetic sub- 
stance. These observers state, that these auxetic 
substances stimulate cell division. Auxetic substances 
are present in soot and tarry materials, but not in other 
similar substances such as coal dust and blast furnace 
pitch; and the latter is not found to give rise to cancer. 
Very few cases of cancer are .seen in the coal mining 
districts of Bengal. In England, the people are 


(ii) Ther- 
mal Irri- 
tation. 


(Hi) Chemi- 
cal Irri- 
tation. 



(iv) Infec- 
tive Irrita- 
tion that 
is Irrita- 
tion plus 
broken 
surface or 
damaged 
tissues 
probably 
excited 
by some 
infection 
seem to be 
a fruitful 
cause. 
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strongly resenting the use of tar in tar-macadam roads 
on this ground, and the newspapers suggest, that the 
increase of cancer in England may be due to increased 
use of tar in road construction. 

Not only the above, but quack doctoring over Non- 
malignant growths by means of the application of irrita- 
tive chemicals, is a very constant factor of producing 
malignant ulcers. Such instances are often found done 
on elephantiasis of the scrotum. Adenoma in the rectum 
is sometimes turned malignant by such applications by 
so-called piles doctors practising in Bengal as 'Piles 
Specialists*. It has also been observed, that repeated 
administration of arsenic for psoriasis and other skin 
diseases has resulted in the development of cancer. 

(iv) INFECTIVE. — In India cancer is more com- 
monly met with at the mouth, liver, penis, and rectum in 
the males, and cervix of the uterus, mamma, and the 
liver, in the females. In every one of these instances 
some kind of irritation associated with sonic infec- 
tion is observed. Simple constant friction or mechani- 
cal irritation is never, or hardly ever, found to be 
followed by cancer. In that case every ‘palki bearer* 
would have got cancer on his shoulder. Unless the 
affected cells or tissues are previously damaged by infec- 
tion, or the surface becomes raw or ulcerated by infec- 
tion, or by chemical irritation, such hypertrophied 
growths such as ‘palki bearers* bursa, or as a matter of 
fact any noil-malignant new formation, such as a scrotal 
tumour, does not show malignant development. 

Syphilitic lesions of the penis, infective irritation 
in the uterus, amoebiasis of liver, chronic infection of 
mamma, chronic piles or tuberculous sinuses, ulcer and 
leukoplakia in the tongue, bilharzia infection of the 
genito-urinary tract, long standing lupus and tubercu- 
lous ulcers etc., are fruitful sources of pre-disposing 
cancer; if the lesion becomes subject to a constant irrita- 
tion. The cells and tissues become vulnerable, being 
already in damaged conditions. These cases usually give 



^ETIOLOGY OF NEOPLASM 


73 


9 history of 15 or 20 years before they exhibit malignant 
transformation. 

Malignant transformation of ulcers and benige: 
tumours is more common in the east than primary 
carcinomata. In the colder regions of India, such 
as in Nepal, the incidence of malignant cancer, as well ».s 
malignant transformation of ulcers and growths, are as 
common as in the west. 

(v) TRAUMATIC. — Direct wound, fracture or blow 
is often a fruitful cause to excite malignant growths, c.g., 
Sarcoma. It is possible that during the process of re- 
generation and repair, Nature’s reparative attempts may 
exceed or even go beyond the limit m these cases, and 
proliferation of tissues continued, or the normal Tissue 
Tension, to be explained later on, is disorganized; the 
irritation of the trauma having acted as an exciting or 
a productive cause. 

Implantation cysts or Dermoid acquired from injury 
may arise from similar causes of irritation. 

(vi) X-RAYS IRRITATION. — X-rays irritation, or 
frequent exposures of tissues to such electric rays, pro- 
duces typical cancer, on the parts actually exposed for 
a long time, usually more than five years. Hands up to 
the wrist and face down to the neck are the parts 
a ffected . 

II. PARASITIC THEORY. 

PARASITIC THEORIES:— A non-malignant growth 
may show malignant transformation, but such transforma- 
tion, is not a peculiar feature of those tumours alone. An 
ulcer or a hypertrophy may show the same inclination 
towards malignant degeneration. Such a phase is an 
accident, or an additional change of a mass of tissues, 
or growth, or an ulcer acted upon by some additional 
factor . This factor may be an additional contamination 
by some other secondary agent acting on such a growth 
or swelling, such as parasites or germs, or ultra-bacteria, 
producing secondary malignant retrogression ; the process 
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being exactly similar to the actions of staphylococci or 
streptococci or treponema pallida, or tubercle bacillus, 
which produce suppuration or gumma or caseation or 
other similar changes, in a granulomata, acted upon by a 
secondary contamination. 

The manner in which carcinoma or sarcoma resem- 
bles some retrogressive lesions such as granulomata, in 
their mode of onset, history, cachexia, their mode of 
producing secondary growths and inetastases, and their 
clinical phases, are so characteristic, that their very 
nature suggests that these varieties of lesions are caused 
by micro"parasites of some kind. 

All researches devoted to the elucidation of such 
aetiology have been made for cancer, and there is yet 
no suggestion or evidence of doubt as to the non-in- 
fective nature of non-malignant neoplasm. 

( i ) BACTERIA were sought for, and Doyen des- 
cribed a micrococcus in carcinoma called micrococcus 
Neoformans. Vide Vol. 1. It is not proved, nor accepted 
to be the causative organism, although it produces some 
irritative phases resembling a neoplasm. 

(it) FUNGOID bodies called Russel’s bodies, and 
Ruffer or Plimmer’s bodies were described and demons- 
trated in cancer cells. They were suggested to be parasi- 
tic protozoa, probably sporozoa. These bodies are found 
in abundance in the growing portion of a rapidly pro- 
gressing carcinoma. These are not proved or accepted 
to be the actual causative factor. They are often des- 
cribed as cancer bodies. 

(Hi) PLASMODIA!, structures related to organisms 
belonging to the Myxomycetes have been described, 
which met with a similar fate. 

(iv) PROTOZOA such as the coccidium of rabbit 
coccidiosis, produce epithelial proliferation similar to 
granuloma, or tubercle, but they do not produce car- 
cinoma. Their power of exciting the epithelial prolifera- 
tion, gives a probable clue, that perhaps, the causative 
organism of cancer may be of some kind of protozoa. 
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All attempts to stamp a protozoon as a causal agent of 
cancer have failed. 

(v) YEAST-like forms have been isolated and by W Yeast- 
inoculation apparent malignant neoplasm has been 
successfully produced. But the newly-formed growth 

is found to resemble granulomata and they are demons- 
trated not to be carcinomata, on close critical examina- 
tion. 

(vi) STREPTOTHRIX-likc forms have been iso- (vi) Strep- 
lated from malignant growths, but they are demonstrated |j^ e f ornis> 
by other observers as merely secondary saprophytic in- 
vaders. 

(vii) SPIROCELETES have been detected in mouse $P ir °- 

• ^ „ . ensetes. 

carcinoma. There is no evidence to suggest that they 

are the causative factor. This type of spirochaetes can- 
not be stained but can be demonstrated by silver im- 
pregnation method of Levaditi, like those of syphilis. 
vSimilarly Demodcx in cancer of the skin, Nematodes in 
cancer of the breast of the mouse or stomach of the 
rats, parasites in cockroaches have all pretended their 
claims with equal results, before the jury of observers. 

None of the above theories based on the above types 
of parasitic invasion, has yet been accepted. But some 
very recent observers are demonstrating that Neoplasms 
are of infective origin. It is too early to state any- 
thing in this connection. So far as parasitical infection 
is concerned, some observers state, that it is possible, 
that the virus is intra-cellular ; or an endo-toxin, in- 
duced by the irritation caused by the yet undetected 
parasites themselves, or some virus ultra-microscopic in 
nature, of living or dead parasites or both, excites the 
cells to start neoplasmic multiplication, the actual genesis 
of which is not yet known. 

Recent experiments by Gye proves that all malignant £ y e 's . 
neoplasms contain a virus which is ultra-microscopic merits. " 
and capable of cultivation. This virus probably remains Fltra- 
within the cancer cells. This school suggests that cancer Theory 00 *” 0 
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is produced by two distinct factors, viz., (1) an intrinsic 
specific factor, which is the product of chronic irritation 
entirely produced by the cells ; (2) a virus which is 
common to all tumours but introduced from without. The 
first one is a definitely specific factor and it is a chemical 
substance, which varies from tumour to tumour, and 
from tissue to tissue, whilst the virus is non-specific. 

The parasitic theory has been adopted by many 
observers, but the weight of universal acceptance is still 
definitely wanting. 

The other theories such as the Embryonic Hypothesis, 
the Post-Embryonic Hypothesis, theories based on Cyto- 
logical observations, effects of inoculation, effects of trans- 
plantation, etc., are interesting from research and classical 
points of view. They are enumerated to help practical 
clinical observations if such occasion would demand. 
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III. EMBRYONIC HYPOTHESIS. 

• 

1. CON HEIM’S THEORY OF EMBRYONIC 
REST. — This was originated by Virchow in some parti- 
cular instances only, but was broadened and generalized 
by Conhcim. By this, Conheim ascribed the genesis of 
neoplasms to latent embryonic rudiments. In normal 
development, cells allotted for the formation of certain 
organs may remain latent and undeveloped for a consider- 
able time. When in the economy of the metabolism or 
under the stress of normal physiologic developmental 
demands, active part and function of that organ are re- 
quired, their cells again start to proliferate, multiply, and 
functionate. The same phenomenon may occur even in 
some isolated cells of any of the three embryonic layers, 
exciting them to develop into neoplasms. During the 
life time of the organism, groups of such isolated cells 
remaining at rest may lie dormant and inactive, in their 
own tissue of origin or transplanted or transferred else- 
where, not being required to be developed into proper 
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histological tissues. Some kind of irritation or injury or 
as a matter of fact any stimulus or alteration of nourish- 
ment may excite or stimulate them to proliferate and form 
new growths at any later stages or phases of life. 

Instances of such Embryonic Rests giving rise to the 
development of neoplasms arc : — 

(a) The malignant, tumours at the edges of the 
orifices of the body; e.g. , the muco-cutaneous junction 
of the lips and anus. 

(b) Multiple Chondroma of the hand, met with in 
rickety patients. These are perhaps due to accidental 
inclusion of cartilage cells in the growing bone. 

(c) Chondroma found in the lungs developing from 
bronchial cartilage, may be produced by the same cause. 

( d ) In adenomata of the testis and parotid glands, 
cartilage is frequently found. This is perhaps due to 
inclusion of embryonic tissues and cells from which 
cartilage is developed, In such parotid tumours they 
may come from the Meckel's cartilage. In the case of 
testis they may come from the spinal cord, or they are 
Teratomata. 

(e) Chondroma may occur in the spinal cord arising 
from remnants of notochord. 

(/) Growths in the kidney from adrenalin rests. 

(g) Tumours of striped muscle observed in the 
kidney is probably due to inclusion of such cells in the 
developing kidney. 

(h) Tumours and dermoid cysts, at or near the 
dividing line of two different types of tissues, c.g., cancer 
of the lip at the junction of the cutis and mucosa, or at 
the anus as stated above, cervix uteri, branchial cleft, 
cysts in the neck, etc., that is to say, where the squamous 
epithelium unites with the spheroidal or cuboidal or 
glandular epithelium. 

( i ) Dermoids in the ovary and testis. These are 
attributed to the Germ-cell theory described below. 


Instances 
of Ion l*r vo- 
11 ic Re^ts 
giving 
rise to 
Neoplasmie 
growths. 



2. Beard’s 
theory of 
Embryonic 
germ cells. 


3. Thier- 
sch's 
Theory 
of Lost 
Balance, or 
Alteration 
of Tissue- 
Tension. 


78 BLAvSTOMA AND TERATOMA 

(j) Tumours arising from congenital soft warts or 
moles or maternal naevi, where embryonic tissues are 
demonstrated, in malignant transformation. 

Whether parasitical, or irritative, whatever may be 
accepted to be the possible cause of neoplasms, no other 
theory but Conheim’s, explains the above curious growths 
so satisfactorily. It is not explained what is that actual 
factor, which suddenly excites or stimulates the activity 
of a long dormant group of cells. 

2. BEARD’S GERM-CELL THEORY.— This theory 
ascribes, that a body cell may fertilize another body cell in 
the same individual, and the relation of such a pathological 
growth with the host is exactly similar to the relation of 
physiological foetus to the mother. Both these condi- 
tions may be understood to arise from similar origin, 
with the only difference that one is a sexual and the 
other is an asexual development; that is to say, the cell 
from which a neoplasm develops may be a true sexual 
cell. A sexual cell may get displaced which may start 
growing at any place wherever lodged. Beard says, 
“In the history of the race, there has been a reduction 
in the number of actual normal embryos arising, but a 
persistence of such 'embryonic germ’ cells. A malignant 
tumour, either cancer or sarcoma, is nothing more than 
an irresponsible trophoblast or chorion, the asexual 
generation, which in every normal development, is the 
forerunner of an embryo.” (Hewlett). 

This theory fits best to explain the genesis of many 
types of Teratomas. We shall discuss it in greater detail 
in connection with Teratomata. 

3. THIERSCH’S LOST BALANCE THEORY OR 
ALTERATION OF TISSUE TENSION.— This theory 
propounds, that in normal condition a tug of war 
exists between various tissues, e.g. y connective tissue 
and the epithelium, in order to keep each other 
in check by which they control and balance the 
growth of each other and they exist in a state of 
equilibrium. Their balance may be thrown out of 
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gear by early senescence, especially the connective 
tissue allowing the epithelial tissue to proliferate, un- 
checked. Owing to these degenerative changes in the 
connective tissue cells or the retrogression of the sub- 
epithelial tissues, which the theory presupposes, the 
epithelial tissue acquires or maintains a special vigour of 
unlimited multiplication and thus invades the connective 
tissues, and produce carcinoma. But this theory docs not 
mention what happens in connective tissue tumours, and 
on whom they win in the tug of war. It is also inade- 
quate to explain the infiltrative powers of malignant 
growths or their powers of secondary metastatic colonies. 
It does not explain why in such senescence, every body 
does not acquire a growth because senescence is a common 
factor. 


IV. POSTEMBRYONIC HYPOTHESIS. 

The above are all theories which are concerned in 
the anomaly of embryonic tissues. The following theories 
attribute the cause not so much to the embryonic character 
of the cells but their detachment or separation of the 
individual cell or groups of cells from the normal posi- 
tions and controlling influence. These are : — 

1. RIBBERT’vS THEORY OF DISTURBED EQUI- 
LIBRIUM OR THEORY OF GROWTH LIBERATION. 
— Ribbert asserts, that all neoplasms are caused by two 
factors, namely, (a) separation of individual cells or 
groups of cells from their normal position, and (b) the loss 
of control or cessation of influences of the neighbours 
allowing the displaced cells to multiply autonomously, at 
the expense of the host. In such circumstances, they 
simulate the actions of parasites and behave as such. 

When an organ is fully developed an equilibrium is 
established between the reciprocal influences, exerted by 
the cell elements constituting the organ, exercising on 
one another. Therefore, the more is the departure from 
the normal, the more the disturbance of equilibrium results 
and consequently the more proliferation follows. 
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There is, of course, something or some energy 
which controls cell-proliferation, be it either for growth 
as in intra-uterine life or for repair and maintenance as 
happens in extra-uterine life. But, it is not yet found 
out, what is that something. Internal secretion, nutritive 
limitation, mutual pressure, chemical action, physical in- 
fluence, have all been suggested. The main point in 
Ribbert’s theory in connection with epithelioma is, that 
he believes, that the fundamental fact is the detached 
condition of the epithelial cell-groups by the growth of 
connective tissue as a direct effect of chronic inflammation 
and subsequent indeterminate proliferation of these isolated 
epithelial cell-group. 

2. ADAMI’S THEORY OF HABIT OF GROWTH. 
— We have pointed out under the chapters of Regeneration 
and Repair that the cellular life and activity depend on 
three factors; viz., Nutrition, Reproduction and Function. 
Growth of a part or organ depends on the amount of Re- 
production by multiplication, discharging the energy bv 
the manifestation of Function. 

Such reproduction takes place by active cell-division 
and cell-proliferation, or iii other words, are the result 
of metabolic processes of life, which are controlled by 
the nucleus which plays the predominant part in both 
proliferation, as well as performance of function. 

Such active cell-division would, occur only under two 
conditions, viz .: — (1) by utilizing the assimilated 
materials, and (2) by the energy stored up by such 
assimilation. That is to say, during the performance of 
the animal’s specific function, by the utilization* 
of its food or nutriment and energy, active cell-division 
takes place. This may also happen where some stimula- 
tion from without results in increased assimilation. 

It is then clear that increased assimilation and storage 
of increased energy wall result in increased cell-division. 
This of course constitutes to be an intrinsic cause 
of increased cell-division. 
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Normally, this increase cannot be prolonged inde- 
finitely inspite of increased intrinsic cause, as there are so 
many extrinsic inhibiting or repressive factors from out- 
side, viz. ; (1) surrounding physical relationship, (2) the 
tension exerted upon the cells, or in other words the 
factor of Equilibrium of Tension. This latter factor is an 
extrinsic cause, which according to circumstances intrinsic 
such as chronic inflammation, etc., or of foreign relation- of 
ship, would exert and excite cell-division or inhibit such division, 
cell-proliferation, that is to say, act as the external circums- 
tances would indicate, or warrant. Now then the distri- 
bution of the product of assimilation is pivoting on work 
or function on one side, and growth or proliferation on 
the other. In a fully differentiated cell under normal 
conditions, practically all the available energy is utilized 
for the purpose of -work, and little is left for proliferation 
or growth ; the two items on demand being absolutely 
antagonistic to one another. It is only the anapla= 
tsic cells or where retrogression in the cells has 
occurred where reverse is the case that is growth 
takes precedence of function. 

If, for any cause, the cells are diverted from the 
influence of inhibition and their proper extrinsic factors, 
and stimulated to proliferative activity, and put in 
circumstances under the influence of increased intrinsic 
function, inducing or stimulating such proliferative acti- 
vity, they go on growing or a “habit of growth** is set 
up. 

The greater the amount of cell-proliferation set up, 
the greater is the tendency to get away and divert from 
extrinsic control. The growth at once adopts a purpose* 
less militarism, and the cells continue to multiply, 
resulting in a purposeless, function less, neoplasmic 
army of growth. This is Adami’s theory of “Habit of 
Growth**, and he bases the whole subject on defining 
the cause of anaplasia, which is such a striking feature 
in all malignant neoplasms. 
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V. CYTOLOGICAL OBSERVATIONS AND 
THEORIES BASED ON THEM. 

1. THEORY OF MITOTIC DIVISION. 

This was propounded by Farmer, Moore and Walker. 
These observers pointed out, that in ordinary physiologi- 
cal cell-division, the following stages are observed ; 
viz. : — 

1. Resting condition of mother nucleus. 

2. Close skein of fine filaments. 

3. Open skein of thicker filaments. Spindle 
appears. 

4. Movement of V-shaped chromosomes to middle of 
nucleus. Each splits into two sister threads, in its own 
longitudinal axis. 

This stage should be noted to be the most important 
part of the observation. The number of such chromo- 
somes is always constant for the same species of animal, 
but it always differs in different species. In human 
cells, there are twenty-four chromosomes in the dividing 
somatic cells. They split in longitudinal axis. 

5. Stellate arrangement of V-shaped filaments at 
equator of spindle. 

6. Separation of cleft filaments, and movement 
along fibres of spindle. 

7. Conveyance of V-filaments to opposite poles. 

8. Open skein in daughter nucleus. 

9. Close skein in daughter nucleus. 

10. Resting condition of daughter nucleus. 

The above is the form of somatic mitosis. As divi- 
sion proceeds on, a stage is reached at which a differ- 
entiation is observed. This differentiation is called 
heterotype mitosis. It ;s characterized by the following 
deviations ; viz. : — 

(a) The chromosomes are not well marked. 

(b) The shape is not so distinctly V-shaped, but 
exhibit a bunched appearance. 



^ETIOLOGY OF NEOPLASM! 83 

(c) The number is also decreased to hall the 
original standard. 

(d) They divide transversely and not longi- 
tudinally. 

(e) They assume the forms of loops or rings, and 
not like the shape of V. 

Subsequently, they retain the reduced number, but 
regain the normal process. This post-heterotype mitosis 
is called Homotype Mitosis, or reduction division. The 
cells which exhibit reduction division, constitute the 
sexual or reproductive cells. Tissues exhibiting such 
cells are called gametogenic. 

Farmer, Moore, and Walker pointed out, that, at 
the growing margin of carcinoma, many cells exhibit 
the phase of homotype mitosis. Thus, in this respect, 
the transformation resembles the sexual or reproductive 
cells and they suggest the malignant process as being 
due to a conversion of somatic cells into the reproductive 
type. The tissues formed of such cells in the patholo- 
gical process may be termed gametoid. Such garne- 
toid tissue and reduction division could be demonstrated 
in malignant neoplasms only. 

These observers also demonstrated that structures 
similar to the cancer bodies of Puffer and Plimmcr 
which were described as parasites, vide above, are evi- 
dent in normal reproductive tissues. It is a curious 
irony of fate that such structures and bodies are present 
in normal reproductive cells and cancerous growths 
only, but they are never observed in noil-malignant 
growths. 

Moor-Walker’s demonstration disproves the parasitic 
theory of Ruffer-Plimmer. At the same time, it lends 
support to the Germ-cell theory of Beard. 

This does not explain what factor produces the 
gametoid cells. As in plants, irritation excites such hetc- 
rotype mitosis, it seems to be possible that it is irrita- 
tion which brings about this heterotype mitosis also. 
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2. OTHER ALTERATIONS IN THE CELLS. 

Both in sarcoma as well as in carcinoma tlie Alt- 
mann’s granules are found to disappear from the cells. 
These granules are normally present in the cytoplasm, 
excepting in the squamous epithelium and part of the 
kidney tubules. 

Cells of malignant tissues fixed in formol and then 
stained, do not exhibit these granules, although they 
manifest themselves in other situations being treated 
similarly. 


EFFECTS OF TRANSPLANTATION AND 
INOCULATION. 

The following facts are deduced by transplanting 
tumour in animals especially mice. In practical surgery, 
the datas help us in studying the clinical features of our 
cases and guide us in taking particular care during opera- 
tion. No undue susceptibility or liability has ever been 
demonstrated to be present amongst surgeons, patho- 
logists, nurses etc. The datas are : — 

(f) In the mouse, all kinds of growths can be trans- 
planted more or less. 

(ii) The percentage of successful transplantation 
varies with the different kinds of neoplasms. 

(in) Spontaneous neoplasm sometimes undergo 
spontaneous absorption. 

(jiv) If such a mouse which gets a spontaneous 
tumour, be inoculated with a portion of its own tumour 
it is practically always successful. But tumours im- 
planted into other spontaneously affected mice fail in 
most of these cases. 

(v) This proves that “an animal is very susceptible 
to its own tumour, but is no more susceptible to the 
tumours of other animals than are normal animals; each 
tumour is peculiarly and genetically related to the in- 
dividual in which it arises.” (Hewlett). 
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(vi) If it is ail inoculated mouse, the transplanted 
graft of a particular kind of tumour undergoes absorp- 
tion, such a mouse becomes to a certain extent insus= 
ceptible to inoculation with such tumours, but is still 
susceptible to the spontaneous development of another 
kind of malignant growth. 

(vii) So specific are the tumours, that if one kind 
of animal be inoculated with tumours developed from 
another kind of animal, the graft of the latter tumour 
does not grow properly in the former animal, but very 
soon takes to involution. This is so specific that the 
tumours of one race grow with considerable difficulty in 
another race. 

If this fact be true amongst animals, it may be 
possible in mankind also. This gives a clue why 
amongst different races of man, the same kind of tumours 
are found to develoji with different features. 

4 ‘This specificity of tumour growth is correlated with 
specificity of biological properties.' * (Hewlett). 

(viii) Injection of normal tissues induces a consi- 
derable degree of insusceptibility, for instance injection 
of skin would protect against carcinoma, and the resist- 
ing immunity persists several weeks, even up to three 
months. 

(ix) It is only the inoculation of the living cells 
which resists the development of transplanted tumours. 
Those living cells may be tumour cells or normal cells. 
Disintegrated and dead cells do not exert any influence. 

(x) So far as inoculation is concerned, if the graft 
is successful, malignant neoplasms grow unceasingly ; but 
non-malignant growths, when injected young, may grow 
for a limited time, which in all cases, if non-malignant, 
would eventually cease to grow. 

(xi) In a large number of cases, the first inocula- 
tion is successful, but in the majority of instances the 
second inoculation fails. The reason as explained by 
Khrlich, is, that every animal possesses a certain yet 
unknown substance called bv him as X-stuff. This X- 
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stuff is required to enable the neoplasm to secure the 
necessary nutrition for its growth. If all this X-stuff 
available in the subject is used up by the growth iii the 
first inoculation, the second one gets no more of it to 
grow, and an immunity is thus produced for the time 
being. Ehrlich termed this kind of immunity as 
atreptic immunity. This is caused, as he says, by the 
deficiency of the X-stuff. A distinct ebb and tide in all 
growths is observed, which is exhibited by alternate 
activity of proliferation or dormant condition and re- 
gression in all tumours. 

(xii) 4 'Cancer and non-cancer tendencies arc unit 
characters which can be implanted in any species or 
eliminated permanently and completely. There is, there- 
fore, a ready and certain genetic road of escape from 
cancer for the individual and the race.” 

INFLUENCE OF NERVES IN THE DEVELOPMENT 
OF CANCER. 

Influence Rodent ulcer and some forms of cutaneous carcino- 

of Nerves. ma> se em to show a definite line of development in the 
areas of distribution of certain nerves. 
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BLOOD IN RELATION TO MALIGNANT 
GROWTHS. 

Patients suffering from Carcinoma show a distinct 
increase of glucose in the blood. 


Normal blood possesses a marked degree of anti- 
tryptic action. This power of inhibiting the production 
of trypsin is observed to be increased to double, or some- 
times more, in the cases suffering from carcinoma and 
sarcoma. 

Increased alkalinity of the lymph stimulates cell 
growth, and if this condition remains long continued. 
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may lead to excessive cell-division, and may induce the 
cell-growth to malignancy. 

It is noteworthy that irritation, inflammation, old 
age, early senescence etc., are all accompanied by in- 
creased alkalinity of the lymph. 

Change in the distribution of salts in the plasma, 
whereby the alkalinity of the latter is increased, may 
cause diminution in the secretion of the gastric hydro- 
chloric acid. This condition has been associated with the 
development of carcinoma, especially of the colon. 

POTASSIUM salts increase enormously in the blood 
and tissues of cancer cases. All rapid growths imply an 
increased demand for calcium salt from the blood 
of the host. This rule holds good equally in physiolo- 
gical as well as in pathological conditions, r.g., there is 
an enormous demand for calcium salts from the blood 
in pregnancy, owing to rapid cellular multiplication. 
The important point is that there is a marked decrease 
in calcium salts of the blood in cancerous cases. Such 
decrea.se of calcium .salts is also observed in the blood 
of pregnant women. Thus, potassium salts are antago- 
nistic to calcium. 

As age advances from adult to middle period of life, 
there follows a progressive decrease in calcium content 
of the blood. The calcium gets bound in the tissues and 
free calcium becomes less and less available. This de- 
ficiency in calcium salts becomes pronounced in the 
cases of cancer. We shall return to the subject in a 
subsequent chapter in connection with clinical observa- 
tions. 


CANCER HOUSES AND CANCER 
COUNTRIES. 

Existence of particular houses where members of 
the family and occupiers had become the victims of 


Causing 

Hypo- 

clilorliytlria. 


Increase of 

Potassium 

Sails. 


Decrease of 

Calcium 

Salts. 


Potassium 
salts are 
antagonis- 
tic to cal- 
cium salts. 
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cancer, has been reported. Such local incidence of 
cancer points to its infective nature. 

Incidence of cancer with reference to : — 


1. 

AGE. 


2. 

SEX. 


3. 

HABIT AND MODE OF EIFE. 


4. 

FOOD. 


5. 

CONSTIPATION. 


6. 

HABITAT, locality, geographical 
tion, etc. 

distribu- 

7. 

CIVIEIZATION. 


8. 

HEREDITY, 


Will 

be described in greater detail in 

connection 


with malignant neoplasms. 

SUMMARY. 

The consistency of growth and the utility to serve some 
purpose in the working of the system are the features in 
Hypertrophy. Neoplasm means ‘New elementary life. , Their 
ways of growth is peculiar, e.g. : — 

(?) In size. 

(ii) In shaj-ie and form. 

(Hi) The surface. 

(iv) Consistence. 

(v) Colour. 

(vi) Structure. 

( vii) The progress of growth. Malignant and Benign. 

( viii ) Their mode of invasion. 

( ix ) Their history. 

History of a Benign Neoplasm and characters. They grow 
by Expansion. History of a Malignant Growth. They grow by 
Permeation and Infiltration. Two primary parts. 

(a) The Parenchyma or the proper Neoplasmic cells. 

(b) The connective tissue stroma or Matrix. 

The changes in the Blood vessels. Nerves, Lymphatics. 
Function of the affected tissue. Terminology. The present 
nomenclature does not help the classification. Pathological 
Classifications. Adami’s Scheme Modified. Powell- White's classi- 
fication. Blastoma is a better term. Embryonic Development. 
The three Embryonic Layers. Table T. T. T. and A. C. T. 
Powell- White's method of Classification. 
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A. Histiomata or TISSUE Tumours. 

I. MESOBLASTIC. 

(1) Endothelial Tissue. 

(2) Connective Tissue. 

(3) Muscular Tissue. 

II. KPIBlyASTIC. 

( 1 ) N erve Tissue . 

(2) Epithelial Tissue. 

B. Cytoniata or CELL Tumours. 

I. KIT BI/A STIC CELTS. 

II. MKSOBLASTIC CELLS. 

(1) Endothelial Cells. 

(2) Connective Tissue Cells. 

(3) Lymphoid Cells. 

(4) Muscle Cells. 

(5) Mixture of Indifferent cells. 

III. PIGMENTED TUMOURS. 

IV. IIYPERNEPHROMATA. 

V. ORGANOMATA. Teratoma. 

Clinical Classification and Pathological Classification. 
Surgeons use the terms Benign and Malignant on clinical 
observations. Noti-Malignant and Malignant. The Broad Features 
of both. Table. ^Etiology. 

I. VIRCHOW’S THEORY OF IRRITATION. 

(/) Mechanical Irritation. 

(ii) Thermal Irritation. 

(iii) Chemical Irritation. 

( iv ) X-rays Irritation. 

II. PARASITIC THEORY. 

(i) Bacteria. 

(ii) Fungoid Bodies or Cancer Bodies. 

(iii) Plasmodial structure. 

(re) Protozoa. 

(v) Yeast- -like forms. 

( vi ) Streptothrix — like forms. 

(vii) Spirochretes. 

Gye’s Experiments. Ultra microscopic theory. Two distinct 
factors. Viz . : — 

(1) An Irritation, or an Intrinsic and Specific. 

(2) A Virus, or an Extrinsic non-specific. 
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III. EMBRY ONIC HYPOTHESIS. 

(1) Conheim’s Embryonic Rest. Instances of Em- 
bryonic Rests giving rise to Neoplasmic growths. 

(2) Beard’s theory of Embryonic germ cells. 

(3) Thiersch’s Theory of Dost Balance, or Alteration 
of Tissue-Tension. 

IV. POST EMBRYONIC HYPOTHESIS. 

(1) Ribbert’s theory of Disturbed Equilibrium, cr 
Theory of Growth Liberation 

(2) Adami’s Theory of Halit of Growth. 

Intrinsic cause of Cell-division. Extrinsic cause of cell- 
division. 

V. CYTOLOGIC AT V OBSERVATION HYPOTHESIS. 

1. Theory of Mitotic Division. 

Physiological cell-division by Mitosis. Gametogenic Tissues. 
Presence of Ruffer’s Cancer body-like structure in normal sexual 
cells. Ruffer’s ‘Cancer-Bodies are not parasites. Irritation is 
the factor to poduce Heterotype mitosis. 

2. Other alterations in the cells of Malignant growths. 

Effects of Transplantation and Inoculation. Influence of 
Nerves. Factors in blood in relation to malignant growths. 
Glucose is increased. Eipolytic power. Anti-trvptic action. In- 
crease of alkalinity. Causing Hvpo-chlorhydria. Increase of 
potassium salts. Decrease of calcium salts. Potassium salts are 
antagonistic to calcium salts. Cancer houses, and Cancer 
countries. 



CHAPTER III. 

NON-MALIGNANT NEOPLASMS. 

We have already stated that from clinical point of view N em- 
it is convenient to classify Neoplasms into two broad 
groups, viz., non-malignant, and malignant. This is con- 
venient from the view point of our clinical studies, and it 
makes the subject easy to understand. We shall therefore 
describe the morbid anatomy of tumours under those two 
groups. Their broad differentiating features have already 
been described. 

In describing the Non-malignant Blastomata serially, 
we shall for all practical purposes try to follow the 
following two great divisions, viz. : — 

A. Hylomata, or Connective Tissue Tumours. A. Ilylo- 

mata. 

B. Lepidomata, or Epithelial Tissue Tumours. I*. Lepido 

The broad histological features which help us to 

differentiate the two kinds of tumours are the following : — 

(1) In all lepidic or epithelial tissues whatever the Their 
arrangement may be whether the epithelial tissue spreads 

over a surface and works as a protecting tissue, or a cover- features, 
ing membrane, or lining an organs; or collected together 
to form a solid organ, the epithelial cells constituting the 
the tissue remain always in absolute contact with one 
another; there being no intercellular substance present 
such as are seen universally in all connective or hylic 
tissues. 

(2) The collection or groups of cells in epithelial 
tissues are supported by stroma or scaffolding of con- 
nective tissue. This connective tissue scaffold works as a 
support for that particular group, but never interferes 
with any particular distinctive arrangement the cells in 
the group assume to adopt. The connective tissue simply 
works for services ; or in other words they supply labour 
to the more organized group. 
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(3) The services which the connective tissue 
supplies to the epithelial tissue consist of : — 

(i) Physical support in the shape of preparing a 
ready scaffolding or skeleton. 

(ii) Physiological support in the shape of supply- 
ing nutrition and maintenance, which is of vital import- 
ance to the epithelial tissue ; all the blood and lymph 
transported to it being contained in the vessels constituted 
of the stroma supplied by the connective tissue ; any 
interference of which would produce starvation and 
degeneration of the centrally situated cells in the group 
of the epithelial cells. 

(Hi) Carriers of metabolic waste. 

(4) It is thus evident that epithelial tissue cannot 
exist without the presence of the connective tissue ; and 
it is obvious then that it can not develop or proliferate 
without the development pari passu of the connective 
tissue, which necessarily means that the latter must keep 
pace with that of the epithelium. 

(5) Thus the growth of the connective tissue is 
purely subservient to that of the proliferation of the epithe- 
lium. And in a particular Histioma, either composed of 
hylic or connective tissue or composed of lepidic, that is, 
epithelial tissue, where both elements progress we are to 
distinguish one or the other element as the predominant 
partner, to determine its integrity. 

(6) In view of this intimate relationship between the 
hylic and lepidic tissues in non-malignant I,epidomata, the 
latter are sometimes described as fibro-epithelial tumours. 

(7) On the other hand we must remember that in 
pure hylomata no such trouble as the above arises as they 
do not depend upon the higher organized class, as they 
prepare their own food and make their own house or 
scaffold. 

The non-malignant tumours we are going to describe 
in this chapter are : — 



HYLOMATA AND LEPIDOMATA 


93 


A. HYLOMATA. The list 

of Non- 
malignan 

1. MesOBLASTTC Origin. Tumours. 

I. Lipoma. 

II. Fibroma. 

III. Chondroma. 

IV. Osteoma. 

V. Myxoma. 

VI. Myeloma. 

VII. Lymphoma. 

VIII. Myoma. 

IX. Angeioma. 

2. Epibl\stic Origin. 

X. Glioma. 

XI. Neuroma. 

B. LEPIDOMATA. 

I. Endothelioma. 

II. Epithelioma (Non-malignant) Ziegler. 

Or 

Epithelial-tissue tumours. 


1 . Papilloma. 

2. Adenoma. 


A. HYLOMATA. 

A. Hylo- 
mata. 

I. LIPOMA. 

1 . Liponn 


The commonest benign tumour met with and well 
known even to lay people is Lipoma. Lipoma is a non- 
inalignant slowly progressing growth composed of adipose 
tissue. It is formed of fibro-cellular tissue infiltrated with 
fat. On naked eye or macroscopical examination it differs 
in no way from normal adipose tissue. On microscopical 
examination, the fat cells appear to be comparatively of 
bigger size than normal fat cells of adult type. 
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Shape, 
Single or 
Multiple. 

Surface. 

Consist- 

ence. 

Colour. 

Capsule. 

Lipoma- 

tosis. 


Size. 


Situations. 


Structure. 


In shape, a Lipoma generally appears rounded and 
flat, usually circumscribed and often lobulated. It is 
sometimes multiple. 

The surface, of a lipomatous tumour is smooth, its 
consistence is doughy and on firm pressure it feels elastic. 
It is somewhat of paler colour than the surrounding fat. 

In some instances of lipomatosis which are blasto- 
inatoid in nature it is found to be uncircumscribed 
and diffuse. This condition being an exception from 
benign tumours, which are generally provided with a 
definite capsule, helps us in diagnosing it to be of the nature 
of diffuse lipomatous blast omatoicl infiltration. It is met 
with growing under the chin or at the back of the neck. 
A typical Lipoma is always surrounded by a delicate fibrous 
capsule, and is thus sharply encapsuled from which coarser 
septa pass inwards between the lobules. 

In size, it may be large or small; often growing very 
large, as big as a melon ; or sometimes remaining as a 
small nodule only of the size of an almond or walnut. 

The situations. — Lipomata are particularly and 
frequently seen at places which usually undergo much 
pressure or friction in our ordinary life ; such as the sub- 
cutaneous tissues of the shoulder, neck, forehead, back, 
axilla, groin, &c. They also grow in the adipose layers 
of the viscera ; e.g., appendices epiploicse, or larynx, 
periosteum of long bones, synovial fringes of joints, and 
sometimes at other situations, e.g., mammary glands, 
uterus, liver, meninges of the brain and spinal cord. 

STRUCTURE. — On section, the tumour is found to 
consist of small lobules interspersed with fibrous septa 
which are filled with fat and in the walls of which the 
blood vessels run. Microscopically, the growth exhibits 
the ordinary structure of adipose tissue the cells of which 
are comparatively of bigger size. Between the cells are 
sometimes detected some myxomatous tissue. It is not as 
freely suplied by blood vessels as the normal adipose 
tissues, and it is for this deficiency of blood supply a 
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Lipoma looks paler than the normal surroundings as des- 
cribed above. The fat cells and fat globules in a neoplas- 
mic growth are generally larger than those in the ordinary 
normal fatty tissue in comparison. 

A microscopical section exhibits only some vacant 
spaces bounded by strands of fibrous tissue as the fat 
globules from the groups of cells separated by these delicate 
strands are dissolved away by xylol in the staining pro- 
cess. By examining such a section only, it is not possible 
to say if it were from a tumour. The newly formed blood 
vessels are well-formed, and are surrounded by abundant 
fibrous sheath. 

It must be remembered that Lipoma is not Adiposis, 
which arises from metabolic defect usually found in the 
obese and is a general condition ; whereas Lipoma is 
a localized growth , always encapsuled. The fat cells 
in a Lipoma seen under the miscroscope are of the adult 
type, and as already mentioned they are slightly larger 
than the cells of the normal adipose tissue. Occasionally 
the cells may approximate closely to the foetal type of fat 
cells, exhibiting the fat in the form of many globules in 
the cytoplasm instead of a single large one occupying the 
whole area of the cell protoplasm. It must be recollected 
that Blastomatoid Lipomatosis is not adiposis. 

PROGRESS. — They may grow, remain stationary, or Progress, 
degenerate. The degenerations liable to occur are, 

(1) Myxomatous change, (2) Ulceration, (3) Calcification, 

(4) Liquefaction with the production of Cyst ; and (5) 
Sarcomatous change or other malignant transformations. 

The following clinical varieties of Lipoma are met Clinical 
with Varieties. 

A. BLASTOMATA A. Blasto- 

mata. 

(i) Localized Subcutaneous Lipoma. 

The commonest form. 

(ii) Deep Inter-muscular Lipomata or Subfascial 
Lipomata. 

(Hi) Parosteal Lipomata. 



B. Blasto- 
matoids. 


C. Mix- 
tures and 
Transfor- 
mations. 


(i) Local- 
ized Sub- 
cutaneous 
Lipoma, 
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(u>) Pericranial Lipomata. 

( v ) Subserous Lipomata. 

(vi) Fatty Hernia of the Linea Alba. 

(vii) Sub-synovial Lipomata. 

(viii) Submucous Lipomata. 

(ix) Painful Lipoma of the foot, or Tubby’s disease. 

(x) Naevo-Lipoma. 

B. BLASTOMATOIDS : — 

(i) Diffuse Subcutaneous Lipomatosis. 

(ii) Adiposis Dolorosa. 

C. MIXED TUMOURS and MALIGNANT TRANS- 
FORMATIONS 

( i ) Fibro-Lipomata. 

(ii) Myxo-Lipomata. 

(Hi) Angeio-Lipomata. 

(iv) Growth of Sarcomatous Tissue. 

(v) As a common constituent of Teratoma. 

All the above are described in a fuller detail below. 

(i) LOCALIZED SUBCUTANEOUS LIPOMA. 

This variety of Lipoma is typically rounded in outline ; 
it is often lobulated, the growth is soft and doughy and 
feels semifluctuating, resembling a cold abscess. The 
mass can be held by the fingers and the thumb and moved 
from side to side. While gliding in this way, the overlying 
skin dimples which is drawn in within the mass owing to 
the fibrous trabeculae traversing from the capsule into the 
skin. This localized variety is provided with a definite 
capsule, is slow growing, and is freely movable. In the 
cases where occupation subjects the tumour to constant 
friction or pressure like a bursa, this movable character 
is lost, and the tumour soon becomes flattened and 
adherent to the surrounding and subjacent tissues and 
structures. 
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Lipoma of this nature is generally single but may 
become multiple, sometimes occurring in considerable 
numbers such as dozens. The latter condition develops 
more commonly on the trunk or the upper extremity. In 
the upper part of the thigh sometimes huge single, or 
less commonly multiple type, of Lipoma develops ; which 
may become pedunculated and pendulous looking like jack 
fruits hanging on the trunk of a jack fruit tree. 

Difficulty may sometimes arise in diagnosis of Lipoma 
which is not sufficiently defined on the surface, although in 
the majority of the cases it is easy. For diagnosis of 
Tumours in general, vide chapter vi, of this volume. 

It is often confused with various cystic (sebaceous) and 
fluctuating swellings. Even from cold abscess it is some- 
times difficult to differentiate. Fluctuation and swelling 
is common to both. Both may be tabulated. Heat, redness 
and pain are absent in both. Both may be equally mobile. 

In a chronic abscess, the swelling is less defined in outline 
and a cold abscess especially has a shelving margin and 
usually fixed to the deeper fascia. The skin over a 
cold abscess is quite free, or when it is not so it may be 
adherent to a large area, and produces no dimple while 
the mass is moved. The edge of the Lipoma can almost 
be grasped between the fingers and thumb, and on such 
an attempt being made it slips off the tips. The resonance, 
dullness, signs of fluctuation, &c., are all absent in a 
Lipoma. For a fuller description, vide chapter vi, of 
this volume. 

TREATMENT of this type of Lipoma is very simple. Treatment 
Excision is the only course, and the operation is easy. Operation. 
The tumour is held by the left hand and by gripping the 
base tightly the skin over the mass is made tense. An 
incision is then carefully made on the middle line. While 
little pressure is exerted by the left hand, the right index 
may be swept between the fibrous capsule underneath the 
skin and the growth which may result in a slow shelling 
out of the mass. In the cases where the skin is adherent 
with the mass a careful dissection and manipulation may 



98 


N ON -MALIGNANT BLASTOMATA 


(if) Deep 
Inter- 
muscular 
Lipoma or 
Subfascial 
Lipoma. 


( iii ) Paro- 

steal 

Lipoma. 


Treatment. 


(iv) Peri- 

cranial 

Lipoma. 


be required. In some cases the whole mass with the skin 
requires to be excised out, the raw surface being subse- 
quently covered by skin grafting. 

(if) DEEP INTERMUSCULAR LIPOMA, OR 
SUBFASCIAL LIPOMA. 

Lipoma sometimes develops in the deeper tissues in 
the intermuscular spaces. They are often lobulated and 
encapsuled, although both these features may remain 
clinically absent, being masked by the superjacent tissues. 
They may also occur in the tendon sheaths of feet and 
hands resembling a ganglion closely. 

Pathological characteristics of this type are just the 
same as those of the first type. 

For clinical features and diagnosis vide chapter vi, 
of this volume. The type is sometimes very difficult to 
diagnose, and cases have been mistaken for sarcoma, cold 
abscess, periosteal growths, ganglion, etc., the real nature 
of which is confirmed on the operation table. 

(iii) PAROSTEAL LIPOMA. 

Lipoma sometimes grow from the outer surfaces of 
the periosteum on the vertex of the skull, described as 
Parosteal Lipoma. 

The pathological characteristics do not differ in any 
way from the other types of lipomata. It is generally 
congenital, or it grows soon after birth. 

Clinically, it is very difficult to diagnose them from 
sarcoma, gumma, or tuberculous abscess. For diagnosis, 
vide chapter vi. 

TREATMENT.— Radical operation. 

(iv) PERICRANIAL LIPOMA. 

This condition is exactly similar to the preceding type 
of lipoma. It is generaly congenital. The peculiar feature 
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is that the cranium is often hollowed out beneath it. In 
some cases angeioma develops in association with lipoma, 
giving it a characteristic feature of Nsevo-lipoma or 
Angeio-Lipoma. Vide Angeioma. 

TREATMENT is complete removal which is some- Treatment, 
times difficult owing to its close association with bone and 
nsevoid vessels. Diathermy knives should always be pre- 
ferred to ordinary ones to avoid excessive haemorrhage. 


(v) SUBSEROUS LIPOMA. {v) S ub- 

serous 

Lipoma often grows in the subperitoneal fatty tissues Lipomata. 
such as the appendices epiploicae of the large intestines or 
anywhere beneath the^ visceral and parietal peritoneum. 

Not infrequently, they develop in the lower part of the 
abdomen which mav extend down to the crural or inguinal 
canals. By a continuous traction of the i>eritoncum these 
growths sometimes produce true femoral or inguinal herinae 
which they precede sometimes. They also grow in the 
submucous tissue of stomach and intestines described below. 

TREATMENT of extra-peritoneal cases is complete Treatment, 
excision. Operations are similar to those on hernia. Vide 
Regional Surgery. 


(v?) FATTY HERNIA OF THE LINEA ALBA. (vi) Fatty 

Hernia of 

Hernia of fatty masses or growths also occur through the Linea 
congenital or acquired openings in the linea alba or linea Alba ‘ 
semilunaris. The growths are pedunculated in nature and 
are generally painful. This condition is described by 
various names, viz., Epigastric Lipoma, Properitoneal its various 
Lipoma, Epigastric Hernia, Supra umbilical ventral otiier 
Hernia, or Fatty Hernia of Linea Alba. 

TREATMENT consists of complete excision, and Treatment, 
closing of the apertures as done in an ordinary hernia. 


(vii) SUBSYNOVIAL LIPOMA. {vii) s u b- 

synovial 

Lipoma often develops in the fatty tissues of the Lipoma, 
synovial fringes of joints. 
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ful Lipoma 
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LIPOMA ARBORESCENS is a condition in which 
the villi overgrow in papillary synovitis springing from the 
reflection of synovial membrane which are loaded with fat. 
At times this development of fatty tissues may become 
considerable in the cases of Osteo-arthritis and Chronic 
Rheumatoid Arthritis, or sometimes mistaken for Baker’s 
Cyst. For fuller description and treatment, vide volume 
II. 


(viii) SUBMUCOUS LIPOMA. 

Submucous Lipoma may occur like subcutaneous lipo- 
ma under the mucous membrane of the mouth, pharynx, 
larynx, oesophagus and the intestinal tract. In these 
situations a lipoma not infrequently causes obstruction to 
the canal concerned, which may become fatal. In the 
small intestines when growing in the wall of the gut it 
may cause chronic intussusception. Vide vol. vi. It 
is a matter of extreme difficulty to diagnose a growth like 
this without operation. For the details of which, Vide 
vol. vi. Surgery of the regions concerned. 

(ix) PAINFUL LIPOMA OF THE FOOT 
OR TUBBY’S DISEASE. 

This is a lipomatous growth which occurs on the 
inner side of the sole of the foot. The condition makes 
walking painful and the patients adopt a gesture of flat 
foot. 


TREATMENT. — The only remedy is thorough opera- 
tion. If the removal is not very thorough recurrence 
takes place. 


(x) NJEVOLIPOMA. 

Often Nsevus grows in association with proliferation 
of adipose tissues when it is described as Lipoma. It will 
be described under Angeiomata. Vide below. 
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B. BLASTOMATOIDS or LIPOMATOSIS. 

The Lipomatosis met with in connection with pro- 
liferation of fat cells working under the stimulus of 
reactive hyperplastic nature are the following: — 

(i) Diffuse Subcutaneous Lipomatosis. 

(ii) Adiposis Dolorosa in women or Dercum’s 
Disease. 

Both these above conditions not being Blastomata in 
the true sense of their pathological nature have already 
been described under Blastomatoids in the first chapter of 
this volume. Vide pages 19 and 20. 

C. MIXTURES AND TRANSFORMATIONS. 

(xi) FIBROMATOUS, MYXOMATOUS AND 
SARCOMATOUS LIPOMA. 

Lipoma is a connective tissue tumour. In some inst- 
ances other connective tissue basis may undergo modifica- 
tion. The fibrous stroma and septa constituted of con- 
nective tissue fibres may also increase out of proportion 
to the adipose tissue, and thus alter the tumour to become 
more fibrous than fatty. Such a condition is described as 
Fibro- Lipoma. 

Similarly in some instances myxomatous tissue may 
dominate or mucoid degeneration may occur turning it 
into Myxomatous Lipoma, to be described later. 

In some insances the type of the cells may turn to 
be embryonic and malignancy may set in, and turn a 
Lipoma into a Lipo-sarcoma, to be described later. 

XANTHOMA. 

The Xanthoma is a neoplasm occurring in over 90% 
of the cases on the eyelids. It is of yellowish, or some- 
times golden yellow colour, soft in consistence, and 
generally grows only up to the size of a small almond, 
and half as thick, appearing like raised patches. 


B. Blasto- 
matoids 
or lipo- 
matosis. 


C. Mix- 
tures and 
Transfor- 
mations. 
(xi) Fibro- 
in atous 
Myxoma- 
tous and 
Sarcoma- 
tous 
Lipoma, 


Xanthoma. 
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Xanthoma 

Diabeti- 

cotum. 


II. Fib- 
roma. 
Consti- 
tution. 


Microscopically, it is composed of embryonic adipose 
tissue of the nature of cholesterol or cholesterin fat. 

Xanthoma affects several members of the same family 
or several generations of the same family. This affection 
in generalized form is often associated with jaundice, dia- 
betes when called Xanthoma-diabeticorum, liver trouble, 
or chronic dyspepsia. It usually appears on the lower 
eyelids. Sometimes, Xanthoma develops as definite tum- 
our in the serous membrane, tendon sheaths, and in other 
visceral parts of the body as in the pancreas of patients 
suffering from diabetes, or on the surface of the .skin. In 
the latter instance, it involves the skin and the underlying 
soft parts as occurs in multiple neuro-fibromata, and even 
follows the distribution of the cutaneous nerves. 

Presence of Xanthoma cells in myeloid tumour has 
been described in some rare cases, and mixed tumour com- 
posed of xanthomatous and myeloid tissue has been sug- 
gested, being described as Myeloxanthoma. 

In rare instances tumour like form composed of Xan- 
thoma may be found disseminated throughout the body 
after the manner of sarcoma. This condition of the 
tumour which appears to be a form of Fibroma consists 
of small spindle-celled cells or large polyhedral ceils. 
These cells are filled with globules of yellow lipoid 
material. 

Treatment consists in improving the general health 
and the condition of the liver. Vide cholesterin circulation 
in connection with cholelithiasis, Vol. II. It may be noted 
that the granules of lipoid material seen in Xanthoma con- 
sist of an ester of cholesterol and is similar to that which 
occurs in the ‘ ‘strawberry gall-bladder”, corpus luteum of 
the ovary, and adrenal cortex. 

II. FIBROMA. 

Fibroma is a non-malignaut neoplasm constituted of 
ordinary fibrous tissues. They are mainly connective 
tissue corpuscles flattened with branching processes and 



FIBROMA 


103 


arranged with white fibres in parallel wavy bundles. In 
some instances they arrange in layers like their arrange- 
ment in the cornea. 

In naked eye appearance they seem to grow to various Appcar- 
sizes and look like various structures. Some are known anre * 
as simple warts ; some are polypoidal nodules ; some are 
more or less rounded or lobulated small tubercle-like 
masses ; some appear to be hard nodes or nodules ; on the 
other hand some may attain a considerable size weighing 
several pounds. They are generally pedunculated and 
pendulous. 

In consistence the tumour may become very hard and Consist- 
dense, or remain soft. The consistence varies according ence - 
to the component tissues it is constituted, viz., amount 
of oedema fluid that may be present or myxomatous de- 
generation that may occur or cellular or hard dense mass 
of fibres that it may contain. 

In colour these tumours are whitish grey, or pure Colour, 
white. 

They are generally multiple, may be single, and are Multiple 
always encapsulated ; and are always localized. or s * ngle * 

On section, if looked from a side, it presents an On section, 
appearance of ‘ watered silk.’ The tumour is encapsulat- 
ed. The body of the mass contains very few blood vessels 
and owing. to deficient supply of nutrition in the hardest 
part or the central part of the mass degenerative changes 
soon begin. Fluids of various nature may be found accu- 
mulated in the intercellular spaces, sometimes forming ; nto 
cysts. In many of these areas myxomatous or mucoid 
degenerative changes are very markedly present. 

The sites where fibromata develop are most commonly Sites, 
the skin and next to the skin, the fasciae, periosteum, 
tendons, tendon sheaths, sheaths of muscles, nerves, or 
solid organs, e.g uterus, breast, kidney, etc. That is to 
say, wherever fibrous tissue exists fibroma may develop, 
although a pure fibroma is of rare occurrence. According 
to situation in the body such growths may be loose and 
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succulent, e.g., in the eye lids and scrotum; or dense and 
firm and even stony hard as in the tendons and ligaments. 

PROGRESS. — It grows slowly, but continually and 
degenerative and malignant changes, especially of myxo- 
matous nature, often take place. 

CLINICAL VARIETIES.— For the sake of con- 
venience clinically fibromata are divided into two groups. 
Viz., (i) Soft Fibromata and (it) Hard Fibromata. There 
is no demarcation or essential difference between the two 
types as both the conditions may co-exist in the same 
tumour side by side, but clinically they are divided as such 
according to the resistance a tumour offers to pressure. 

Microscopically the connective tissue cells are relative- 
ly more abundant in Soft Fibromata that is to say they 
are more cellular. The fibres actually dominate in 
the hard type or in other words they are mpre fibrous. 
The older the tissues the more fibrinous they are. In the 
soft parts the cells are distinctly elongated and spindle- 
shaped, being mostly fibroblasts, and bundles of formed 
fibrous tissue. The fibres in the harder portions are 
white fibrous tissue generally less wavy than normal, with 
a tendency to run in all directions or to form * 'whorls * 9 
or become interlacing. A small proportion of yellow elas- 
tic fibres may be present here and there as also some fat 
cells. The whorling and interlacing arragements of 
fibres dominate in the hard type of Fibromata, and 
cells of spindle shape and elongated types constitute 
the main bulk of the soft variety. The younger the tissue 
the less fibrous they are. The formed blood vessels are 
of normal type ; they are numerous in the early rapidly 
growing stage, and are situated in the stroma, which 
separates the tumour into lobules; but become more and 
more scanty and scarce later ; especially in the hard type. 
The vacant spaces and areas, observed as filled with fine 
mesh work or with jelly like homogeneous matter, are areas 
of mucoid or myxomatous degeneration. 

Fibromata present such characteristic well formed 
condition of multiplication of the connective tissue fibres 
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that it is sometimes difficult to distinguish them from Hy- 
perplasia. But tlic very fact of the bundles running in 
all directions exhibits the purposeless nature of the growth 
having no use of them. 

Various other tissues may combine to proliferate and 
produce mixtures, e.g Neuro-fibroma, Fibromvoma, 
Fibro-lipoma, my xo- fibroma, etc. 

(?') SOFT FIBROMATA develop as localized tumours Soft 
of the subcutaneous fibro-cellular tissues. The more ccllu- hibroma. 
lar these soft types are the more rapidly do they grow ; as 
fibres of youngf tissues are always less fibrinous and the 
older the cells or the more time they take the more 
fibrous they become. Sometimes in their mode of such 
hurried development they resemble a sarcoma. When the 
growth is slow a soft fibroma often resembles a lipoma. 

The fibres of a soft fibroma tend to run in strands or 
bundles. Usually all cases of .Soft Fibromata are not so 
rapidly growing. The blood supply is carried out in the 
stroma or cortex consisting of bands of connective tissue. 

The number of veins which develop amongst the 
lobules of the tumour are usually so numerous in a soft 
fibroma that it is their presence which is the primary cause 
of producing their softness. They bleed freely on very 
slight injury. This softness and tendency to bleeding 
may lead the beginner to a diagnosis of sarcoma in a 
rapidly developing case which may be experienced even 
under the microscope. The slowly growing ones may 
also be easily confused clinically with lipomata but fibro- 
mata are of much rarer occurrence. It must be remember- 
ed at the same time that old-standing cases of soft fibroma 
undoubtedly undergo malignant transformation especially 
to sarcomatous nature. 

The soft fibromata commonly develop on the inner other soft 
side of the upper arm close to the axilla, or at the thigh Mbromata. 
near the perineum. They are also met with, although 
rarely, in the labia, scrotum, on the scalp, and in the sub- 
cutaneous tissues of other parts of the body. Nasal polypi 
were formerly described as oedematous fibroma, but al- 
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though some of them may be of this nature, "larger majo- 
rity of nasal polypi are not of this kind. * Various other 
factors may produce nasal polypi. Vide Regional Sur- 
gery. When Fibromas grow in the' wall of a hpllow 
viscus such as the rectum or alimentary canal they tend 
to project into the cavity as pedunculated polypi. Sub- 
mucous Fibromata of the uterus described as uterine 
polpi are also of this nature. Subcutaneous and sub- f 
mucous varieties particularly take to this pedunculated 
polypus type. 

(ii) HARD FIBROMATA develop as localized 
tumours in the sites where the fibrous tissue is hard and 
dense; e.g. y in the periosteum of the jaw bones in the 
form of Epulis, or better called Kpulides; on the bones 
of the naso-pharynx as fibrous polypi. This form of 
nasal polypus is troublesome to remove, as owing to the 
cut vessels not being able to contract properly in the 
dense fibrous tissues it is difficult to control haemorrhage. 
Sometimes hard fibromata also develop in the inter- 
muscular septa on the nerve as “false neuromata.” In 
the mammary glands and prostate, fibroma develops in 
association with gland tissue in the connective tissue 
stroma of these glandular organs. It may also develop 
underneath the mucous membrane of the tongue as hard, 
pale, and pedunculated tumour. Vide photo plate 
No. XXNVII. They are very hard and v are described as 
Adenb-fibromata. The fibroid of the uterus is a Myoma 
or more correctly Leio-myoma, and not a fibroma. In 
solid organs a fibroma can be easily shelled out, as a 
distinct capsule is always formed around them, although 

they grow by compressing the surrounding tissue^. 

• ' 

BLASTOMATOIDS. 

(t) Molluscum 'Filbrosum. 

The Fibromatosis in connection witl% excessive hy- 
perplastic reactive fibrosis in the cutaneous fibrous tissue 
and fibrous sheath of the cutaneous nferves re&ultig in 
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the formation of subcutaneous nodules as happens in 
molluscum fibrosum (Von. Recklinghausen’s disease) 
is a blastomatoid condition and is fully described under 
blastomatoids, vide Chapter I. of this volume, page 41 . 

(ii) Keloids — or Cheloid. 

Another condition of hyperplastic reactive fibrosis is 
met with in cutaneous fibrous tissue as a result of exces- 
sive production of fibroblasts in association with some 
form of irritation, injuries, or operation wounds, known 
as Keloids. This form of fibromatosis is also a blasto- 
matoid condition; for a fuller details of which, vide 
Chapter I. of this volume, page 17. 

(Hi) Thrombosed piles is an instance of blasto- 
matoid condition of fibrous tissue which resembles a 
fibroma. 

CLINICAL POINTS. — The most important point 
in some fibromata is their superficial degeneration 
exhibiting an inflammatory zone of infiltration ulti- 
mately forming into ulceration, which leads to profuse 
haemorrhage. The vascular supply as has already been 
described is very defective in hard fibromata, but dilated 
veins are present in the capsule and sometimes in the 
substance of the mass which become the fruitful source 
of such haemorrhagic trouble. 

The degenerations that a Fibroma is subject to 
undergo are, (a) Auto-digestion or necrobiosis ; more 
frequently occurs in fibromyomata than in pure fibroid 
type of the tumours, perhaps as a result of milcl infection ; 

( b ) Mucinoid; and (c) Myxomatous degenerations; (d) 
Ulceration and Suppuration; ( e ) Calcification. 

CLINICAL SITUATIONS. — The tissues and inci- 
dence of fibromata have already been described, but it 
must be remembered that in the majority of instances 
these tumours and blastomatoids are expected in the 
following situations : — 

(It) In the skin and subcutaneous tissues, 
including — 
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(a) Von 'Recklinghausen's disease* 
(Molluscum fibrosum). 

(i b) Plexiform Neuromata. 

( c ) Keloids. 

(ii) In the submucous tissues — all Polypi. 

(Hi) Muscles and fascia. 

(ry)Around periosteum of bones resembling 
sarcoma. 

(i?) In relation to the connective stroma of 
glands, c.g. t breast and prostate. 

A FIBROMATOSIS as has already been described is a 
fibrous tissue overgrowth as happens in an indurated and 
thrombosed piles. It is closely allied to Fibromata al- 
though differs in some important particulars for the details 
of which vide Blastomatoids. In the alimentary canal, 
kidney, prostate gland, the breast, localized area of 
tumour-like nodules consisting of fibrous tissue growths 
are found which are not encapsulated. They gradually 
merge off into the surrounding tissues. These Fibroma- 
tosis are frequently multiple, are of slow growth and often 
contain gland structures. Sarcomatous change may occur 
in them although such a condition is rare. 

DIAGNOSIS of real fibroma is often impossible un- 
less a section is examined under microscope ; and it must 
be remembered that the main bulk of other blastomata 
may consist of hard or soft fibrous tissue. In some cases 
as in ajdeno-fibromata the glandular structure may predo- 
minate. In others again it is impossible to distinguish 
it from Sarcoma. In the latter conditions it is the clinical 
features which help us in coming to a real diagnosis. 

TREATMENT, — is complete extirpation. The details 
of the operation vary according to the region involved and 
are described in the Regional Surgery. Vide Volume VI. 
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III. CHONDROMA. III. Chon- 

droma. 

Chondromata are cartilaginous tumours which grow 
in connection with either cartilage or hone and sometimes 
in other tissues even where cartilage is normally absent, 
such as in glands, muscles, tendons, connective tissues, 
etc. Synovial fringes also afford instances of supplying 
something like scaffolding for the develpoment of cartila- 
ginous tumours; but these are fibrous than cartilaginous 
in nature and are hlastomatoids. A chondroma may be 
composed entirely or largely of cartilage. 

APPEARANCE. — Chondromata are rounded or Appear* 

nearly spherical growths usually of small size. Sometimes ance * 
they become very large. They are frequently multiple but 
there is a solitary type also. Their surface is irregular 
or nodular looking like Bengal custard apple called “ata. ,> 

The especial pathological significance of this nodular 
character is that the line of junction of the adjoining 
nodules represents the place where the individual nodules 
are connected together by connective tissue containing 
blood vessels. These blood vessels run between the series 
of lobules of semi-transparent avascular hyaline cartilage ; 
the whole mass being enclosed in a more or less definite 
fibrous capsule. 

In consistence chondromata are hard and generally Consist- 
encapsuled tumours- ence ‘ 

On section they present the ordinary appearance of Section, 
hyaline cartilage, and sometimes in some large tumours 
cystic cavities containing gelatinous material or isolated 
softened foci may be seen. Although the cut surface of 
a chondroma exhibits well-formed hyaline cartilage, the 
surface is not uniform as it is traversed by fibrous septa 
carrying blood vessels which divide them into a series of 
separate lobules forming the nodules, described above. 

The cut surface looks white or bluish-grey and translucent. 

Very rarely fibro-cartilage may be detected in some 
tumours in the neck which may be accessory auricles 
developing in connection with the branchial clefts. 
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Microscopically, the tumour is found to consist of 
lobules of cartilage separated by intersecting bands of 
fibrous tissue which contain blood vessels. The cartilage 
cells occur in spaces and may be rounded or stellate, they 
thus differ from those met with on the articular surfaces ; 
that is to say they are less regular in shape which is varied, 
and more numerous than in the normal cartilage, and are 
irregularly arranged. In some instances the cells may 
exhibit a branched character and may not have distinct 
capsules. This feature is more marked in the growing 
parts of a mass. Sometimes the matrix is found to be 
distinctly fibrillated like that of fibrocartilage. 

Cartilaginous tumours have some especial pecu- 
liarities of their own which are not found in other non- 
malignant tumours, viz . , (!l) Occurrence of Metastases in 
chondromata, a feature impossible in a tumour if it is 
n on-malignant in nature. (2) Development of Chondroma 
at peculiar sites, perhaps they are teratomata, or may be 
due to misplacement of embryonic remnants. (3) Deve- 
lopment of Chondroma inside bone perhaps due to mis- 
placed islets of cartilage cells. (4) Unossified remnants 
of cartilage giving rise to cartilaginous tumour in the 
bone. (5) They are very prone to become malignant, 
and are most frequently seen in malignant forms in 
young adults. 


CLINICAL TYPES.— 

Clinically three types of Chondromata are met with, 
viz . : — 

(1) E‘C CHONDROMA. — These are solitary simple 
out-growths from an islet of cartilage on the surface of the 
osteum of a long bone situated near one or other end, or 
in the pelvis, or in the costal cartilage, or in other situa- 
tions where cartilage is normally present, such as nasal 
septum, larynx, etc. This solitary type of Ecchon- 
droma has no apparent connection with the epiphysial 
cartilage, and has nothing to do with its development, or 
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growth. Ecchondroma grows as a hard lobulated mass 
which may attain any size sometimes as big as a football. 
The mass is painless and remains attached to the bone. 
It is the mechanical effects of its size and weight, which 
produce pain, atrophy of surrounding structures, or 
obstruction to movement of the limb. This type very 
frequently becomes sarcomatous, when it invades the 
surrounding tissues and the medullary cavities. Under 
X-rays, the tumour exhibits islets of clear areas unless 
calcified . 


(2) ENCHONDROMATA. — These are always (2) Ench- 

multiple. They grow in the short bones of the hands of Mult?pSe 
young persons; less commonly in the bones of the feet. Variety. 
The tumour arises at first in the cancellous tissue near 
the epiphysial cartilage in the case of the phalanges and 
metacarpal bones and cause a fusiform expansion of the 
finger. The expansion is of diffuse nature and these 
chondromata from the smaller bones, occur in young 
people as stated above before ossification is completed. 

The metacarpals and phalanges are most commonly 
affected. The actual focus of the growth is the interior 
close to the epiphysial cartilage. The growth results in 
exhaustion of the girth of the bone. The young hand 
gives a clinical picture similar to a gouty old hand. 
Deformity follows which may affect subsequent growth 
of the hand. 


(3) TERATOMATA. — The next groups of cartilage (3) Chon- 
turn ours are those which arise in the regions where ^rato° f 
cartilage is normally absent but grow in connection with matous 
other tissue, c.g., parotid gland, ovaries, testicles, nature - 
mamma, bursa, etc. These are in reality Teratomata; or 
mixed growths where the cartilage element may dominate 
the picture. 


BEASTOMATOIDS. — Clinically blastomatoids 
with in relation to cartilaginous tumour are : — 


met Blasto- 
matoids. 


(i) ECCHONDROSES.— These occur in 
with osteo-arthritis, vide next volume. 


connection Ecchon- 
droses. 
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(ii) “DIPPING” along the free edges of the 
articular cartilages. 

(iii) FRINGES (synovial) where cartilage cells 

form. 

It may be summarized that : — 

(a) The majority of chondromata arise in connection 
with the epiphysial junction of the long bones. They are 
most common in childhood or adolescence, and sometimes 
several members of the same family may be found to be 
affected ; and either a history of rickets or injury is avail- 
able in almost all cases, which indicates that the tumour 
probably arises in the arrested islands of cartilage which 
have been separated during development of the bone by 
an attack of rickets or injury. 

(b) In some instances the cause of the growth is 
due to developmental error, as from Meckel's cartilage. 

(c) Some are examples of rest, as in the case of 
chondroma of the breast. It is possible that the cells are 
derived from the developing body wall. 

(d) Some are clear examples of metaplasia occurring 
m the connective tissue of the organ- 

( e ) Most of the growths of this nature at places 
where cartilage is normally absent are teratomas. 

DEGENERATIONS. — Chondroma may undergo the 
following degenerations which are not frequent, viz. : — 

(t) True ossification. 

(ii) Calcification. 

(iii) Mucinoid or myxomatous degeneration, and 
softening. 

DIAGNOSIS. — Diagnosis is not difficult under X-rays, 
but confusion may arise with the following conditions, 
viz. : — 

(i) Callus formation around fractures. 

(ii) Chondroma with formation of bursa after 
separation of epiphysis. 

(iii) Blastomatoids of cartilaginous tumours. 

(iv) Blastomatoid Giant-celled tumour. 
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(v) Tuberculous Dactylitis, with the Multiple 
Enchondromata . 

(vi) Periosteal Sarcoma. 

(vii) Multiple secondary Sarcomata. 

TREATMENT. — In the case of cliondromata of the Treatment, 
smaller bones which are usually seen in young- people 
they may be exposed by incising the capsule and then 
removed by thorough scooping out of the cartilaginous 
tissue. This may affect the development of the bone 
inducing subsequent deformity. In the cases where exten- 
sion has gone too far, amputation is the only method 
which saves the life of the patient. 

In the cases of chondroma of the long bones in a 
very early condition it is possible to shell it out and 
thoroughly remove it. This course may not be possible 
in a tumour of a large si/.e which has invaded other struc- 
tures. If they arc involved with epiphysial cartilage, 
which is not generally the case, in eccliondroma deformity 
may result. Recurrence is not uncommon due to leaving 
behind a peripheral lobule in the bone. 

Amputation of the limb is usually called for and is 
inevitable in most of the cases, as if it is not promptly 
undertaken, sarcomatous changes may occur. 

CHORDOMATA. — These tumours arise from the Chordo- 
remnants of the notochordal tissue. Although majority of mata * 
them appear to be malignant they grow slowly and seldom 
disseminate. Those arising in the cranium become serious 
from then position. 

Chordomata are usually situated at the sphenoocci- 
pital synchondrosis at the base of the skull, or in the 
sacro-coccygeal region. 

Microscopically, the structure is alveolar and resembles 
a chondroma excepting that it is a little more cellular. 

The spaces show a marked tendency to undergo early 
mucinoid degeneration. 
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IV. OSTEOMATA. 

Tumours composed mainly of bone or calcareous tissue 
arising in connection with bones entirely limited to the 
skeletal system are called osteoma. In some particular 
circumstances they may arise in the soft parts. 

DIFFERENT FORMS OF CALCAREOUS 
TISSUES:— 

(а) OSTEOGENESIS.— Physiologically bones are 
divided into two kinds according to their density. 
Similarly bone tumours are divided into two kinds, viz., 
spongy or cancellous variety, and compact variety some- 
times described as ivory. We know the process which 
are at work in these physiological bone formation and 
we describe such process as Ossification. 

(б) BLASTOMATOIDS. — Calcareous tumour for- 
mation is an instance of another type of bone-formation 
which is so similar in character to inflammatory hyper- 
plasia that it is often difficult to distinguish these 
blastomatoid processes from actual blastomata. Vide 
page 22. 

(c) OSTEOID and OSTEOBLASTIC processes.— 

Callus-formation after fracture, calcification, hyper- 
ostoses, are processes of bone-formation which must also 
be distinguished from Osteomata. A callus is a form of 
granulation tissue. Osteoblastic granulation during the 
process of conversion into true bone or osteogenetic tissue 
is called callus, (Vide volume I, part II, and 
Volume IV). Callus is really a process of regeneration 
of bone. Hyperostosis is a purely inflammatory process 
by which diffuse over growths of bone take place under 
some irritation inducing infiltration between the periosteum 
and the cortex. Occasionally, as described in the chapter 
on osteomyelitis, bones of the calvarium, or as a matter of 
fact in certain circumstances all the cranial and facial 
bones, overgrow enormously by hyperostosis. 
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(| d) METAPEASTIC process. — Metaplastic 

New bones are sometimes developed inside the sub- I )rocess - 

stance of muscles and tendons by metaplasia under the 

action of constant irritation, e.g i 'rider’s bone,” formed 

in the tendon of the adductor longus of professional riders. 

vSo that we find that the different pathological growths Trouble is 

do not differ so far as the histological features of the 

calcareous tissues or cells constituting these different ent process 

growths are concerned, but the trouble arises in connec- formation, 

tion with the accurate knowledge of the processes which jjpt.thcir^ 

have been at work to produce or bring forth any particular character' 

result. We shall see later on that very few bonv growths which is 

... „ always the 

are real blastomata. Vide page 22. same. 

OSTEOMATA may be : — Osteomata. 

(i) Cancellous Osteomata, that is, those which are 
associated with the cartilage bones of the trunk, extre- 
mities and base of the cranium having a porous or cancel- 
lous consistency. 

(it) Compact Osteomata or Ivory Osteomata, or 

those which arc associated with the membrane bones of 
the cranial vault and face. 

It may be noted that both the varieties possess all the 
histological features of bone, viz., a calcareous matrix, 
typical osteoblastic cells with processes, and Haversian 
canals. 

(i) CANCEELOUS Osteomata arc composed of (/) Can- 
cancellous tissue and often contain cartilage, and their osteomata, 
structure is similar to the bone ends which constitute the 
articular ends of the long bones. They grow near the 
articular ends of the long bones, or in the vicinity of the 
epiphysial cartilage of flat bones, and therefore occur 
almost invariably in young people at puberty or just before 
it. They usually develop from some isolated portion of the 
epiphysial cartilage which has become separated from its 
original connection by the pathological action of an attack 
of rickets or injury, and then get ossified; and it may 
be especially noted and remembered that these tumours are 
8 
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common at the remote ends of the nutrient arteries. Such 
an island, if placed near the end or surface of the bone, 
develops into a neoplasm composed mainly of cancellous 
bone covered or capped always by a layer of hyaline 
cartilage. This is the type associated with growth and 
development. Many Cancellous Osteomata are really 
ossifying enchondromata. Or they are sometimes described 
as cartilaginous exostoses. 

In form an exostosis is sessile or pedunculated. In 
size they grow generally to that of a walnut or some- 
times they may attain a large dimension, in which circum- 
stance considerable deformity of the part or limb occurs. 
Since it is a growth at the growing age and is associated 
with development of the subject the neoplasm ceases to 
grow further also when the subject attains maturity, or the 
normal time of fusion of the epiphysis approaches. It mav 
still then remain attached to the epiphysial line, or separate 
from the epiphysis, when in time the growth of the tumour 
ceases and the cartilage cap disappears ; a circumstance 
which is an undoubted evidence that it is a blastomatoid 
and not a blastoma. The variety called Subungual 
Exostosis is a blastomatoid and not a blastoma. Vide 
page 22. 

Cancellous Osteoma are commonly seen on the lower 
and inner side of the femur near the adductor tubercle, 
upper end of the tibia, or humerus; or may grow at any 
articular end of a long bone. They may remain capped 
with a bursal sac, to be described. 

Cancellous Osteoma may be Single or Multiple, and 
as cartilaginous tumours are described as Ecchondroma 
when they arise from underneath the periosteum, or 
Enchondroma when they start from interior of the bone 
from cancellous tissue, similarly Osteoma is described as 
exostosis when the tumour grows from the outer 
surface of the bone which is often distinctly pedunculated ; 
or as enostosis when the growth arises in the interior 
of the long bones and project into the medullary cavity. 
The former called Exostosis is more common. Sometimes 
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when Osteomas are found embedded among the muscles 
adjacent to a bone from which however they may be quite 
distinct, they are described as parosteal # Exostoses as they Parosteal 
are supposed to be derived from groups of osteogenetic Exostosis, 
osteoblasts underneath the periosteum which by some 
means or other such as injury or fracture have become 
detached and, being separated, are transferred from their 
normal situation into the substance of the muscles where 
they continue to proliferate. 

SINGER EXOSTOSIS.— Instances of Single Osteoma Exostosis 
or Exostosis are most commonly seen at the inner condyle i ower tn & 
of the femur and it is the most common variety of Osteoma °f femur, 
met with. As described above it grows close to the adduc- 
tor tubercle and gives great discomfort when riding. But 
it must be remembered that this is not the type called 
* ‘rider’s bone.” 

Single Osteoma at the upper end of the tibia develops Upper end 
on the inner side of the bone. It may sometimes hitch off ° tlI)ia * 
any tendon which is inserted at or near its neck, and cause 
painful locking of the knee. 

Similar Osteoma may develop at the upper end of the Upper 
humerus after an injury or separation of epiphysis. A Hmnerus 
bursa may also form on the growth, the cystic character 
of which may obscure the diagnosis of the osteoma. 

EXOSTOSIS BURSATA. — Occasionally as described Exostosis 
above an adventitious bursa is formed over the prominent ^ ursata * 
part of a single Osteoma where it is subject to constant 
friction or pressure or both. This form of bursa may be 
described as Exostosis Bursata. It may not be possible 
to diagnose the existence of such an Osteoma till acci- 
dently a cystic growth is felt on the top of a tumour, 
the cyst being formed by the effusion of synovial serum 
into the sac of an adventitious bursa developed on the 
surface of the hyaline cartilage cap of the Osteoma as a 
result of constant friction or pressure. When these bursae 
develop in the vicinity ol the joint, e.g the shoulder as 
stated above the sac may establish communication with 
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the joint cavity. This is also described as Osteoma 
Bursata. 

MULTIPLE EXOSTOSES.— Multiple exostoses are 
more frequently met with when they develop in large 
numbers; sometimes as many as hundreds have been re- 
ported to occur on a single person. These are often in- 
herited, and may be seen among several members of the 
same family. Pathologically, they are similar to the 
single exostoses, only affecting many bone ends at a 
time. 

(ii) COMPACT OR IVORY EXOSTOSES.— Are 
composed of masses of very dense compact bone. They 
differ from normal compact tissue in having a fewer 
Haversian spaces and canaliculi. 

Ivory exostoses are also common amongst young 
people; but unlike the cancellous exostoses they occur in 
middle age also. 

They develop in the cranium in connection with the 
membrane-bones of the vault of the skull where they most 
frequently grow, (a) on the inner, projecting into the 
cranial cavity ; or (b) outer, tables of the bones, when they 
form a hard rounded sessile mass, especially in connection 
with the orbit, frontal sinus, antrum, auditory meatus, 
etc. They are also found on the bones of the face, ilium, 
and scapulae. 

PATHOLOGICAL CHARACTERISTICS.— Ivory Os- 
teomata are composed of compact osseous tissue covered 
by periosteum with fewer Haversian spaces and canaliculi. 
Such composition makes the growth very dense so much 
so that sometimes they cannot be removed by forceps or, 
saws, and it is for this reason they are described as ivory 
exostoses. The Haversian systems are more irregular 
and are usually arranged at right angles to those of the 
normal bones. They are generally .single and small and 
are usually lobulated. The size do not often grow bigger 
than a large betel nut, and as has been stated before they 
are chiefly found in connection with the bones of the 
skull. 
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The direct effects of the growth are more mechanical 
in nature than pathological ; and chiefly by pressure and 
obstruction these growths, e.g., near the orbit may cause 
to interfere with the eye sight or to destroy or displace 
the globe ; or invade the antrum of Highmore or various 
sinuses ; or a similar growth situated in the frontal sinus 
or on the under surface of the skul 1^ may produce grave 
symptoms of irritation such as Jacksonian or true epilepti- 
form fits, and cerebral compression of the brain ; or com- 
pression of the membranes ; or the principal cranial 
nerves. Otherwise they may not be detected or, as they 
may not produce any symptoms, effect any immediate 
fatal result. 

In some cases degenerative changes such as necrosis 
may occur, in which circumstance the growth may be 
sloughed out and end in spontaneous recovery. 

To help our memory to remember the different varieties 
of Osteoma they are set out in a Table, vide next page. 

The other so called Exostoses such as Subungual 
Exostosis, or Dental Exostosis are not Blastomata. 

TREATMENT. — Treatment of Exostoses consists Treatment, 
entirely of extirpation. It must be borne in mind that 
Exostoses cease to grow at the time when the epiphysis 
joins the shaft and this point should be considered in 
connection with the advisability of immediate operation, 
unless necessitated by pain or other urgent symptoms. 

A growth in the limb could be removed by chiselling 
it away without much difficulty ; but it becomes a very 
serious matter if it were an operation on a growth of 
compact variety developing in the calvarium. 

In removing an Osteoma especial attention should be 
given to the ^ total extirpation of the cartilaginous tissue 
covering them, as any portion of such tissues left behind 
will surely lead to recurrence. It may otherwise be easily 
chiselled or sawn off if growing on the extremities. 

In the calvarium it may not be possible to remove the 
growth by chiselling or sawing. In such instances a burr 
driven by electricity may be used to divide their attach- 
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ments. In no case Ivory Kxostoses should be interfered 
with unless the symptoms are of pressing nature and is 
imperative. 

DIAGNOSIS. — Diagnosis rests on differentiating it Diagnosis, 
from the following conditions: — 

(11) Inflammatory growths, e.g., excessive callus, 

Brodie’s disease, &c. Osteo-arthritis, Charcot’s disease. 

(2) Blastomatoids e.g ., Giant-celled tumours, 

Myositis-Ossificans. 

(3) Blastomata-Nonmalignant, — Ossifying Chon- 

dromata, Eeontiasis Ossea. 

(4) Blastomata-Malignant, — Sarcomata. 

V. MYXOMATA. V. Myxo 

mata. 

The Myxomata as the name implies are supposed to 
be tumours formed of mucous like or mucoid tissue. 
Myxomatous tissue is not a normal tissue of the adult but 
in the foetus it constitutes the Wharton’s jelly in the 
umbilical cord. 

APPEARANCE. — True Myxomata are described as 
rounded, lobulated, elastic, semi-gelatinous, translucent 
tumours, resembling boiled sago or thick white phlegm, 
which may occur in any connective tissue, and are very 
liable to become malignant. They are encapsuled and grow 
slowly. Ou section they exude mucinous fluid. 

Microscopically, myxoma appears to constitute of con- Micros- 
nective tissue cells surrounded by and separated from each features 
other by mucoid substance similar in character to Wharton’s 
jelly in the umbilical cord. The cells have long branched 
processes and are polygonal in shape. These processes 
interlace with processes from adjacent cells. The nuclei 
are dark staining, and exhibit a fair amount of cytoplasm 
in them. The intcr-cellular myxomatous substance is 
translucent and homogeneous in appearance, and some- 
times a few wandering connective tissue cells and 
leucocytes are detected at some areas. Blood vessels 
traverse the substance of the tumour. 
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The consistence and density of the tumour varies ac- 
cording to the proportion and amount of intercellular 
substance. 

It must be remembered that most of the so called 
Myxomata are really not Myxomata at all, or have nothing 
to do with Myxomata, e.g. : — 

(i) (Edematous Fibromata or Myomata with 
hyaline or mucoid degeneration are often described as 
Myxofibroma. 

(ii) The mucous polypi of the mucous membrane 
in the nose consist of a mass of delicate fibrous granulation 
tissue with few cells, imbibed with oedema fluid in its 
inter-spaces, and covered with ciliated epithelium and they 
are neither Myxomata as formerly described, nor they 
have anything to do with Myxoma. 

(Hi) Similarly, in the ear described as aural polyp, 
myxomatous masses are met with which are also of the 
same nature as the above. 

(iv) Inflammatory masses of cedematous granula- 
tion tissue as are met with in connection with the eth- 
moid and petrous bone are sometimes wrongly described 
as Myxoma. 

(to) Some growths, e.g., in the stomach which are 
distinctly colloidal in nature and although described as 
Myxomatous are really Colloid Carcinoma. 

( vi ) Some Gliomas in the central nervous system 
often become so semi-translucent that they are described 
as Myxoma. Such tumours are in reality degenerated 
glioma. 

(vii) Myxo-Sarcoma is merely a degeneration and 
not a true neoplasm. 

It is therefore often suggested that Myxoma is mucin- 
ous degeneration, and not a neoplasm. 


We cannot all the same deny their existence in 
“toto,” as recognized authorities have described pure 
Myxomata. It is described that they do occur in subcuta- 
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neous and .subserous tissues, in banes, muscles, and endo* 
cardium. 


As has already been stated Myxomata soon assume Quick 
malignant properties. toJilSg! 

nancy. 

TREATMENT is complete extirpation. They must Treatment, 
be thoroughly eradicated as otherwise chance of their 
turning malignant or recurrence remains always great. 


VI. MYELOMA. VI. Mye- 

OR loma - 

GIANT-CELLED TUMOURS. 

As has already been described, Myelomata are not 
Blastomata but are Blastomatoids, and they are described 
in the first chapter. They cannot hold any seat amongst 
true tumours. Vide p. 23. 


VII. LYMPHOMA. VII. Lym- 

phoma. 

LYMPHOMA means a blastoma composed of lymp- 
hoid tissue ; which may be a reactive hyperplastic condi- 
tion of any’ established lymphatic glands ; or any fresh 
nodes of a typical structure making a new appearance. It 
is doubtful if there can be any neoplasm composed really 
of lymphoid element. Commonly by Lymphoma we 
understand all neoplasms having a lymphoid structure. 

Such lymphoid tissue may be, (a) accumulation of a mass 
of lymphoid tissue in the spleen or other organs in 
leukaemia, ( b ) there may be lymphoid hyperplasia, as in 
lymph-adenoma or Hodgkin's disease, or (c) in association 
with other growths, e.g., Lympho-sarcoma. Diagnosis of 
a real blastoma composed of lymphoid tissue only is a 
matter of difficulty ? but blastomatoid conditions of lym- 
hoid tissue are of greater interest. 

SIZE. — Lymphomata vary in size. They may be Size, 
single or multiple. Solitary types are rare but when 
they develop as a single tumour they do not attain a 
size bigger than a hen’s egg. 
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Site. 

Character. 


Hodgkin’s 

disease. 


Lympho- 

sarcoma. 


Multiple ones may form a mass of considerable size 
and in the neck they may be mistaken for tuberculous 
glands. 

SITE. — Its most common situation is the glands of 
the neck. It may affect one or more glands at a time. 

CHARACTER. — A few examples of this form of 
growth are encapsuled, and they like other non-malignant 
neoplasms do not show any tendency to infiltrate in the 
neighbouring tissues. They do not show any signs of 
inflammatory indurations or adhesions except those of 
blastomatoid nature which may involve the neighbouring 
structures. 

On section, they present the appearance of a normal 
lymphatic gland except for their unusually bigger size. 
Microscopically, they resemble typical lymphoid tissue, 
and even then they exhibit the characters more of reac- 
tive hyperplastic changes than of Neoplasms. It must be 
always considered that lymphoid tissues are very widely 
distributed throughout the body and they readily undergo 
hyperplasia in response to any irritation or infection. 

The Lymph-adenoma known as Hodgkin’s disease is 
of course not a tumour of the lymphatic glands. This 
form of growth is characterized by their progressive en- 
largement of the lymphoid tissue mainly of the glands of 
the neck, and also of spleen liver and other organs. The 
extension takes place by contiguity. The affection pre- 
sents a picture seen in reactive hyperplasia, or in infective 
hypertophy. Vide photo plate No. XXXIV. 

LYMPHO-SARCOMA, — The term signifies different 
meanings ; but it is generally restricted to malignant 
tumours which have a structure resembling lymphadenoid 
tissue. Some of course closely resemble a small-round- 
celled sarcoma with the exception of the stroma being in 
abundance. Tbeir nature of malignancy is evidenced 
more by clinical significance than by their histological 
characters; as they soon destroy and invade surrounding 
structures. For further details vide p. 247. 
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For the differential diagnosis and details, vide 
Volume V. 


VIII. MYOMATA. 

A Myoma is a neoplasm consisting of muscle tissue. 
Muscle fibres are physiologically of two kinds namely 
striped and unstriped. Similarly blastomata arising from 
them are also of two kinds, viz. : — 

(?) RHABDO-MYOMA. 

Tumours composed of striped muscle fibres are called 
Rhabdomyoma, and a glance at the Table of classification 
after Adami would show that this form is a mesothelial 
hyloma. Clinically, Rhabdomyoma is exceedingly rare. 
In fact the myomatous tissue never attains its full de- 
velopment of striated muscle in a neoplasm and so also 
mature striated muscle cannot give rise to blastomata. 
The large number of cells present in a Rhabdomyoma 
are of embryonic type and for this reason it is often des- 
cribed as sarcomatous in nature. Rhabdomyoma probably 
arises from embryonic residues from foetal rests, and the 
normal structure of striated muscle is never fully repro- 
duced in a Rhabdomyoma. These neoplasms are general- 
ly composed of a vascular connective tissue frame work 
containing a large number of round and spindle cells with 
a few more or less ill-developed striated fibres of muscle 
cells which are always irregular both in size and shape. 
The skeletal muscles are very seldom affected by this type 
of tumours; but a few instances of this kind are seen. 
Generally these are found to arise in the heart, uterus, oe- 
sophagus, and kidney, the last seems to be the commonest 
seat. Testes and ovaries are also sometimes affected. 
Instances of Rhabdo-sarcomata and mixed tumours 
especially in the form of renal sarcomata of infants 
called Wilm’s Tumour are found. Vide p. 253. 
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(ii) LEIOMYOMA. 

Tumours composed of unstriped muscle fibres are on 
the other hand very common and their incidence rank 
practically highest. They are called Leiomyomata or 
Fibromyomata. The most familiar instance of Leiomy- 
oma is the uterine Fibroid. It is of course described as 
/^ fibro*myoma ,, when there is an abundance of normal 
interstitial connective tissue. 

Adames classification will show that Leiomyoma is 
of mesenchymal origin. 

It should be remembered that although Leiomyoma 
is a very commonly met with tumour, neoplasm which 
can be histologically called pure Leiomyoma is rare. 
Most of the tumours classed under such description are 
Fibromyoma, that is to say contain abundant fibrous 
tissue. 

APPEARANCE. — The uterine Fibro-myoma is an en- 
capsulated, large, hard, sometimes pedunculated or sessile 
may be rounded or lobulated, dry, firm, and an elastic 
tumour. It may be single or multiple, and sometimes it 
attains a very large dimension and size. 

In the alimentary canal, bladder, and below the cap- 
sule of the kidney they grow only of very small size. 

In the intestines a tumour tend to become polypoidal 
which may produce mechanical obstruction or interference 
of function. 

In the skin the growths appear like little nodules only. 

Leiomyoma has always a distinct capsule. In the 
uterine ' ‘fibroids’ * the cut surface presents a paler look 
than the uterine walls because the growth is less vascular 
than the normal wall. The surface resembles that of a 
fibroma. It lias a fibrous look but the fibres are more 
regularly arranged and they appear to be more elastic 
than those of fibromata. The neoplasms themselves are 
not very vascular but vessels of large size develop in the 
capsule. The blood vessels have distinct and, ; definite 
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walls, a very important point and a distinguishing feature 
from sarcoma. 

Microscopically, Leiomyoma are seen to consist of Micros- 
little bundles of spindle-shaped cells which are long and append- 
fusiform and contain rod-like nucleus. Bundles of these ance. 
cells are grouped together into fasciculi but the x>eculiar 
distinguishing feature from fibroma is the arrangement of 
these bundles. They are not arranged like “whorls” and 
the characteristic wavy tendinous fibrillae of a fibroma 
are absent. In Mycy^a these fibres are more or less 
regularly arranged. Yet it is often difficult microsco- 
pically to distinguish a myoma from a fibroma. On the 
other hand in some instances it becomes very difficult to 
distinguish it from Fibro-sarcoma, as tissues similar to 
those of fibroniyoma may occur in sarcoma. It should 
always be remembered that it is sometimes very difficult 
to distinguish between, (a) the unstriped muscle cells, ( b ) 
fibrous tissue cells, and (c) cells of spindle-celled sarcoma. 

In sarcoma, the growing edge is more embryonic in 
character, but in myoma, the cells and the structure 
are of the same nature throughout ; moreover other types 
of cells and tissues may be marked in sarcoma. In 
sarcoma the blood vessels are mere interstices and clefts, 
but in myoma they consist of well formed walls. Van 
Gieson’s stain is a very useful method to clear our 
difficulty as it helps us practically to differentiate fibro- 
myoma from other kinds of tumour by exhibiting the 
muscle in yellow and the fibrous tissues* in pink. 

SITES. — Leiomyoma or Fibromyoma develops usual- Sites, 
ly where the unstriped muscle fibres physiologically exist. 

These being the uterus, ovaries, Fallopian tubes, the pro- 
state, • the alimentary canals, from the middle of the oe- 
sophagus to the internal sphincter ani, beneath the capsule 
Of the kidney, the bladder and lastly the skin. Vide 
photo plate No. XXXVIII, But the uterus is the common- 
est' site for fibro-myoma in women especially described by 
gynecologists as fibroid ; and the prostate is similarly the 
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site affected in men. The next site of distribution is the 
stomach; the oesophagus and the intestines follow the 
last closely. 

Above all in the uterus Fibro-niyomata assume such 
notable proportions as to warrant us to bring them into 
a class by themselves. 

The uterine Fibromyomas are classified as follows: — 
(a) Intra-mural, that is, when they develop from 
the walls of the uterus. 

(ib) Sub-mucous, that is, when they develop from 
beneath the mucous coats and hang like polypi in the 
cavity of the uterus. 

(c) Sub-peritoneal, when they encroach upon the 
peritoneal cavity. These develop from underneath the 
serous coat of the peritoneum and are sometimes described 
as of sub-serous type. They usually grow from the 
fundus. 

The last variety may be sessile, or pedunculated hav- 
ing a pedicle or a stalk. 

The degenerations and secondary changes that may 
occur in an uterine Myoma are the following: — 

( i ) Bed necrosis resulting from interference of 
circulation, due to usually the stalk being twisted. This 
condition is sometimes described as red degeneration. 

(ii) Calcification of the dead parts. 

(Hi) Ulceration with profuse haemorrhage; some- 
times turning it to malignancy. 

(iv) Mucinoid degeneration and softening; as well 
as hyaline change may also take place. 

(fo) May become sarcomatous. 

(vi) Sometimes partial calcification may result in 
some muscle tissues, the part being encapsuled in the 
calcareous trabeculae. 

TREATMENT is complete extirpation. The de- 
tails of the operation varies according to the sites for 
which, vide Regional Surgery. 
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LEIOMYOMA CUTIS. 

This is a non-malignant growth composed of smooth 
muscle fibres growing on the skin. We should remember 
that in the cutis vera the hairs are controlled by involun- 
tary muscle fibres, called Arrectores Pilorum. The 
disease is a very rare one. The growths consist of reddish 
nodules which are sometimes bluish or yellowish in colour, 
ranging from a pin’s head to that of a split pea in size. 
They generally grow on the extensor surface of the fore- 
arm, wrist and sometimes also on the cheek. Several 
hundreds in number may grow at a time. They are 
tender upon pressure in the recent condition, but 
become painful when they are old. Cases are reported 
to have suffered from this form of tumours for fifteen 
and even twenty years or more without showing signs 
of malignancy. 

Only microscopical examination could render the 
diagnosis certain. 

TREATMENT. — X-rays, or radium are of no avail. 
Cauterization with pure Trichlor-acetic acid may prove 
successful. 


IX ANGEIOMA. 

In must be distinctly understood that growth of 
tumour of the blood vessel may take place in connection 
with : — 

(i) Proliferation of simple connective tissue of the 
vessels, in which case the neoplasm will be a histioma, 
that is to say, hyloinata of non-malignant nature; or 
on the other hand; 

(«) The growth may be of the lining endothelium 
or the lining cells of blood vessels, in which case the 
tumour as a rule becomes a cytoma, which means a 
malignant form of the growth in relation to endothelio- 
mata, which are lepidomata we are just going to describe. 

The majority of vascular histiomas described as 
Angeiomas are probably not blastomata at all. They 


leiomyoma 

cutis. 


(i) Non- 

inalignant 

histioma. 


(ii) Malig- 
nant 
Cytoma. 



130. NON-MAUGNANT BLASTOMATA 


rather appear to be of the nature of simple dilatation and 
elongations of pre-existing vessels than true neoplasmic 
growths. 

We shall find in the Adames system of classification 
that Angeioma comes under the heading of hylomata of 
mesenchymal origin. Whereas endotheliomata come 
under lepidomata arising from transitional cells passing 
through a mesoblastic stage and are grouped as endothe- 
lial lepidomata. 

The noil-malignant endothelial tumours are not 
difficult to be recognized, but confusion arises in the 
malignant forms, because no fixed standards are clearly 
defined by which the neoplasmic proliferation of the 
endothelial cells can be determined. 

When the growth of endothelioma takes to the forms 
of cytomata, since their transitional cells pass through 
a mesoblastic stage as stated above, they may advance 
further, to assume purely epithelial characters that is to 
say, become lepidic ; or revert back to more primitive 
type of cells and become sarcomatous, or hylic. 

We shall discuss this point in a greater detail in 
connection with malignant tumours. So far as Angeio- 
mata are concerned, since it is convenient to describe all 
forms of tumours in connection with vascular system 
under endotheliomata which are lepidic tumours, we 
describe them under the lepidic tumours accordingly. 
Vide p. 135. 

HYLOMATA OF EPIBLASTIC ORIGIN. 

X. Glioma. X. GLIOMA. 

Glioma is a neoplasm of the central nervous system, 
arising from the neuroglia. The brain, and the spinal 
cord are the sites where Glioma develops generally, of 
which the great majority occur in the brain. It is epi- 
blastic in origin. But although the neuroglia or spider 
cells originate from epiblastic tissue they function like 
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the connective tissue, as they support the nerve cells and 
nerve fibres in both grey and white matter of the central 
nervous system, and assume the character of hylic or 
pulp tissue tumours. Nevertheless, the cells of the new 
growth may remain distinctly epithelial in type render- 
ing a diagnosis a matter of much difficulty. Chemically 
neuroglia is very different from connective tissues. It 
is composed of some horny substance called neuro-keratin 
which is an insoluble matter similar to keratin found in 
the surface layers of the epidermis. 

Gliomata rarely grow of much large size. They may 
be single or multiple. The colour closely resembles the 
brain substance and is often not demarcated by any 
sharp line, to enable the tumour to be distinguished from 
the surrounding tissues, there being no capsule formed 
around it. Sometimes a Glioma is distinctly of greyish 
or reddish or pinkish colour. 

Gliomata are as a rule soft in consistence. They 
vary in progress and rapidity of growth ; a hard and a 
soft variety being thus recognized ; and according to the 
vascularity, the colour may also vary. The blood vessels 
are badly supported, and therefore haemorrhage fre- 
quently occurs ; and due to this alterations in their vas- 
cular supply cystic degenerations are common. 

Microscopically, a glioma consists of glia cells. 
These cells have a round or oval deeply staining nucleus 
with scanty cytoplasm but provided with many deli- 
cate fibrils which branch and interlace with those of their 
surrounding neighbours. In these are incorporated vari- 
able amounts of other round cells with little intercellular 
net work, or large cells provided with sometimes two or 
three nuclei, and also variable amounts of nerve fibres 
and nerve cells. The tumour is not encapsuled. 

Gliomata produce no metastases ; and secondary 
growths from a pure Glioma do not occur. They are 
typically non-malignant, but their position makes the 
case fatal. Sometimes they undergo a malignant trans- 
formation. 

9 
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Non-malignant Gliomata sometimes occur outside the 
cerebro-spinal nervous system, e.g. t they are sometimes 
found in the medulla of the supra-rcnal gland or in con- 
nection with the retina; but usually these are malignant, 
and they give rise to metastases. They are sometimes 
described as Glio-sarcomata, or Neuro-blastomata. 

Sometimes the cells of a glioma resemble epithelial 
cells much more than glial cells, or may be isolated, bear- 
ing a striking resemblance to ganglion cells, or some- 
times they may be arranged in solid alveoli. In some 
instances again they occur as linings to well formed 
cystoma suggesting the cells to be of the ependyma, and 
the growth having this last feature is described as 
ependymoma. 

Our conception of what constitutes a Glioma is now 
materially changing. A history of some kind of trauma 
may be obtained from the majority of the cases and it is 
therefore now believed that the process is a more reactive 
hyperplastic proliferation of progressive blastomatoid 
nature, rather than a blastoma. At least many of them 
are really gliomatosis of progressive type there re- 
mains to have no doubt. Vide p. 43. 

DIAGNOSIS of brain tumour is difficult and the 
help of a neurologist should always be sought for. 

TREATMENT . — Vide Regional Surgery. 

XI. NEUROMATA. 

Neuroma is a tumour arising from neurone and 
it therefore consists of newly formed ganglion cells or 
nerve cells, and nerve fibres; as a neurone is constituted 
of both cells and fibres. But true Neuroma is so rare 
that not more than half a dozen of undisputed cases are 
yet in record. In any case some distinctive neoplasm of 
this nature can be recognized, although nerve tissue is 
very liable to various blastomatoid processes. Conditions 
which are more involved with the proliferation of fibrous 
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tissues either of blastomic process or of blastomatoid 
process should not be mistaken with the blastomata of 
the essential constituent of the neurone ; as it is the 
nerve cell which is more concerned here although fibre 
exists as a supporting tissue which may also proliferate 
along with the cell. 

Therefore, fibrosis, fibromata, reactive hyperplastic 
processes of nerve fibres as are met with in amputation 
neuroma have nothing to do with true blastoma described 
as Neuroma. Vide p. 42. 

During development the nerve tissues and systems Neuromata 
undergo many different stages and consequently tumours wording" to 
arising from nerve cells also vary according to the devclop- 
corresponding developmental stages. They therefore nient - 
contain elements which are not pure but which re- 
present nerve cells in different stages of development. 

The whole nervous system is derived from the Develop- 
primitive neuroectodermal cell. This differentiates early ment * 
as follows : — 


Neuroectodermal Cell. 


Neurocyte. 
From this 
specific nerve 
tissue is 
developed 


Neurogliocyte. 
From this the 
supporting 
tissue or the 
glia is 
developed. 


Some neurocytes migrate ventrally and form the 
paraganglia and the sympathetic chain, some of which 
again form the medulla of the adrenal after penetrating 
into its cortex. In the adrenal and the other paraganglia 
there neuroblastic cells differentiate into the ganglion 
cells and the chromaffin e cells later on. 


Pathologically therefore, the following varieties 
Neuromata are met with, viz. : — 


of Patholo- 
gical 
varieties. 


(1) Neuroblastomata. 

(2) Ganglioneuromata 

(3) Paragangliomata. 



134 


NON-MAlyIGNANT BLASTOMATA 


1. Neuro- 
blastomata. 


2. Glanglio- 
lieuromata. 


8. Para- 
glioma. 
Carotid 
Tumours. 


Clinical 

varieties. 


1. NEUROBLASTOMATA. 

This variety has the widest distribution. Usually 
Neuroblastoma arises from the central nervous system* 
its outgrowths such as the retina and also the sympathe- 
tic system. It is most often seen in the adrenal. The 
tumour is more common than is generally supposed. 
The tumour is more cellular and is composed of cells 
having their cytoplasm prolonged at one point into a 
fibril resembling the axon of the adult nerve cell. The 
power to form fibrils and their cellularity vary according 
to the rate of growth. Such forms are often malignant 
and give rise to metastases. We shall discuss them 
further under malignant growths. 

2. GANGLIONEUROMATA. 

These varieties are exceedingly rare tumours. They 
occur in young subjects, generally congenital, often 
multiple and grow sometimes to considerable dimensions, 
but are practically always innocent. 

Ganglioneuromata are found in connection with the 
sympathetic ganglia of the thorax, and the abdomen, 
the medulla of the adrenal, and in the ganglia in the 
walls of the arteries in the skin. The tumour is com- 
posed of ganglion cells in large numbers together with 
well formed and in some instances even medullated nerve 
fibres. 


3. PARAGANGLIOMATA. 

These arise chiefly in the carotid body and adrenal, 
and are composed of chromafflne cells in various stages 
of differentiation. They are non-malignant in nature. 
In some rare instances nerve elements may also be 
present. 

In Teratomata they are found more frequently. 

Clinically, neuromata and all blastomatoids arising 
in connection with the nerves and their sheaths are des- 
cribed under two broad classes, viz . : — 
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A. True 
Neuromata. 

B. False 
Neuromata. 

A. True Neuromata as described above are very 

rare. 

B. False Neuromata. — These are blastomatoid 
growths for the detailed description of which the reader 
is referred to the previous chapter on blastomatoids. 

Some of these are described as neuro-fibromata under 
Fibroma but strictly speaking they are not blast omata 
and are neither Fibroma nor Neuroma. Vide p. 36. 


(a) True Neuromata. 

( b ) False Neuromata. 


B. LEPIDOMATA. B. Lepido- 

mata. 


I. ENDOTHELIOMATA. 

For the purpose of convenient description Endothe- 
liomata may be divided into three main groups ; viz. : — 


I. Endothe- 

liomata 

(Non- 

malignant) . 


( 1 ) Vascular Endotheliomata . 

(2) Lymphatic Endotheliomata. 

(3) Serous Endotheliomata. 


Each of these again may be subdivided according to 
the particular type of vessels or serous membrane affected 
which will be described under their main headings. 


Non-malignant Endotheliomata of the first two groups 
that is to say, which arise in connection with blood and 
lymph vascular system are in practice called by one 
common name — Angeiomata. 

Angeioma includes a variety of neoplasms composed 
of vessels, or in which vascular elements predominate. 
This is a form of benign growth which appears earliest 
in life except the dermoids which are really cysts or 
Teratomas. This form of neoplasm is well-known to all 
lay people also, and is described by them in various 
popular terms such as ‘birthmarks 1 , portwine stains, 


Vascular 
Endothe- 
liomata and 
Lymphatic 
Endothe- 
liomata 
are practi- 
cally called 
by one 
name 
Angeio- 
mata with 
proper 
prefixes. 
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Angeio- 
mata are 
congenital. 


Rarely 

acquired. 


Two groups 
of Angeio- 
mata. 

1. Hseman- 
geioma. 

2. Ivymph- 
angeioma. 


1. Vascular 

Endotheli- 

omata or 

Haeman- 

geiomata. 

Three 

Types. 

(i) Capil- 
lary or 
simple 
Naevus, 


naevi, ‘mother’s mark', etc. The.se Angeioinata are either 
congenital in origin, or they develop soon after birth. 
They generally involve the skin or mucous membrane, 
and in some instances the underlying muscles and tissues ; 
and according to the situation and the character of the 
vessels of which they are formed they present various 
appearances. They are sometimes acquired and in such 
instances they develop in the internal organs such as the 
liver. 

According as the vessel contains blood or lymph 
the different varieties of Angeiomata are distinguished 
and classified under their distinct groups described above ; 
such as licemangeioma denoting a blood-vascular tumour 
of Vascular Endotheliomata, and lymphangeioma or 
Lymphatic Endotheliomata denoting lymph-vascular 
tumours. Vascular tumours or aneurysms produced by 
the dilatation of pre-existing vessels, or overgrowth of 
pre-existing vessels are not included under this variety of 
tumours. But the line of clinical demarcation is vague. 

1. VASCULAR ENDOTHELIOMATA OR 
HiEM ANGEIOMATA. 

According to the structure of the vessels Haemageio- 
mata are divided into three types, viz. : — 

(i) THE CAPILLARY ANGEIOMA ; OR 
SIMPLE NiEVUS, or the generally well-known ‘Mother’s 
Mark’. This form is exceedingly common. It is com- 
posed of a mass of dilated capillaries held together by a 
small amount of connective tissue containing fluid blood. 

It is generally situated in the skin, although in some 
cases it also involves the subcutaneous tissues, and 
muscles. 

In this form the tubular form of the individual 
vessels persists but they are often dilated. The walls of 
these vessels are usually of more cellular nature than 
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of the normal capillaries. The endothelial cells are more 
prominent, and they are supported by little or scanty 
stroma of connective tissue ; in contrast to fairly dense 
fibrous tissue in the cavernous variety. In some varieties 
especially in the nodulated types large vessels may be 
seen ramifying in them. 

APPEARANCE. — With the naked eye these angeio- Appearance, 
mata appear as slightly raised flattened mass the surfaces jlur&ce™* 
of which are sometimes irregular or nodulated or in some 
instances they are markedly elevated or even pedun- 
culated. 

In size they vary from quite a small tiny patch, of 
the size of a split pea to an inch, or even two inches in 
diameter; and in some instances extending a whole limb 
such as an arm and the neck. Several isolated patches 
may be seen in the same individual at the same or 
different sites of the body. 

In colour they look bright red, purple, reddish or Colour, 
violet, according to the relative amount of arterial or 
venous blood contained in them. 

LOCATION or site incidence. — These angeiomata Sites, 
are generally found on the head, face, neck, back of the 
mucous membrane, they often become sources of 
dangerous or fatal haemorrhage. Such instances are 
found inside the nose, bladder or pelvis of the kidney. 

In the last situation it is of gravest clinical importance. 


CLINICAL FEATURES. — Angeiomata are usually Clinical 
congenital, and sometimes they appear after birth. leatares 

Clinically three varieties of simple or capillary Naevus Three 


are met with, viz. : — 


clinical 
varieties 
of Capill- 
ary Nrevns. 


(a) Mother’s 
Mark or 
simple 
Ncevus. 


(a) Mother's Mark, described above. 



(b) Port- 
wine stain 
or Telangi- 
ectases and 
Nsevus 
unius 
lateris. 

(c) Spider 
Nsevus 

or Nsevus 
Araneus. 


Nsevus 

unius 

lateris. 
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(b) Port wine stain or Telangiectases and Naevus 
Unius Lateris. 


( c ) Spider Nsevus or Nsevus Araneus. 

The port-wine stains or Telangiectasis are more 
superficial in nature and often extends widely over the 
back of the upper arms, neck and face. The colour is 
somewhat dusky. The reason of its not being raised 
over the surface of the skin is due to its being composed 
of net works of very fine capillary vessels. Ill fact the 
growth is hardly a tumour or a swelling. 

A condition called Naevus Unius Lateris is occasional- 
ly met with where a naevoid or naevus-likc development 
is found to extend the whole arm in its long axis, 
running at the back and external aspect, having a linear 
distribution, which runs transversely half round the face 
neck, and the trunk and limited almost exactly by the 
middle line. Vide photo plate No. XXXIX. The skin 
looks hypertrophied and covered with small papillary 
excrescences. In some instances the area of the skin 
affected may look only stained exhibiting purely a 
vascular manifestation. 

ACQUIRED TELANGIECTASIS OR DE MOR- 
GAN’S SPOTS. — Sometimes in middle aged people 
port wine spots appear on the back or on the whole 
trunk as small red spots in large number. They persist 
for sometime and then disappear. These are possibly the* 
effects of some degenerative process. Microscopically, 
they reveal the nature of dilated capillaries. Sometimes 
they appear in women suffering from mammary cancer. 
This condition induced some observers to propound the 
theory of their being associated with cancer, but latest 
observations do not support the condition to have any 
such inter-alliance. 

THE SPIDER NSEVUS OR NJEVUS ARANEUS is 

a form of small angeioma which looks like a spider; 



Facing pace J3S. 


Plate No. XXXIX. 



N.liVUS. 
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consisting 1 of a small patch from which radiate a series 
of fine red lines. It is generally met with on the face 
of young people. These nsevi bleed very easily if irrita- 
ted, but they are very amenable to treatment by pointed 
cautery or application of carbonic acid snow. 

PROGRESS AND TERMINATIONS.— Capillary 
nsevi may remain unchanged throughout life or may in 
some cases disappear. More commonly they increase in 
size and when they do so they invade the surrounding 
tissues. In some instances they remain dormant till the 
middle age when they suddenly increase in size and extend. 
They may thus give rise to vascular, or pendulous, or 
pedunculated, cavernous angeiotna. If irritated by the 
application of chemical substances they may ulcerate and 
sometimes alarming haemorrhage may be induced. 

TREATMENT is simple. Application of carbonic 
acid snow, or a pointed electric cautery with high fre- 
quency current would completely cure small naevi. 
Electrolysis in exposed situations yield satisfactory results. 
Above all excision is the least troublesome and most 
successful course to adopt in the majority of the 
instances. 

(/?) CAVERNOUS ANGEIOMA; AND 
HiEM ANGEIOMA SIMPLEX. 

HiEMANGEIOMA SIMPLEX. — A Cavernous An- 
geioma is a typical blastoma only simulating and resembl- 
ing a cavernous or erectile tissue like corpora cavernosa 
of the penis. It is constituted of large irregular spaces 
lined by endothelium forming into thin walled cavities in 
which the arteries often open directly. The cavities thus 
formed communicate with each other very freely. Un- 
like that in the capillary types, here in this form the 
original shape and the tubular form of the constituent 
vessels are lost and they are converted into irregular 
spaces. Cavernous Angeioma is found chiefly in the 
liver. 


Progress 
and Ter- 
minations. 


Treatment. 
Carbonic 
acid snow. 
Cautery 
electro- 
lysis ex- 
cision. 


( ii ) Caver- 
nous 

Angeioma, 

and 

Ha? m an- 
geioma 
Simplex. 
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Appearance 
typical 
tumour 
circums- 
cribed or 
diffuse 
shape. 


Cavernous Angeioma in the form of nsevus very often 
involves the subcutaneous, submucous or muscular tissues, 
by merging gradually into the surrounding structures. 
They form small lobulated growths. They may often be 
seen in the walls of bursae at an early stage in their 
formation. They are sometimes described under a especial 
name called Haemangeioma Simplex. They are never 
provided with a capsule, and are not definitely localized. 
In some cases Hsemangeioma Simplex is associated with 
superficial capillary naevus of the first group. The fibrous 
tissues which support the blood spaces are usually fairly 
dense and they contain few cells; in contrast to scanty 
stroma of connective tissue in the capillary type. 


Visceral 
form in 
the liver. 


In appearance they exhibit the nature of small 
typically lobulated tumours, as occur in Hsemangeioma 
simplex; or a mass which may be definitely circumscribed 
or diffuse, as is formed in the Angeioma in a liver. 

In shape they are generally irregular, spherical or 
pedunculated, or small lobulated growths. 

The surface is soft to the touch, and on pressure the 
tumour is compressible like rubber sponge, refilling with 
blood no sooner the pressure is removed. 

In size they vary from the size of a small naevus to 
a more or less prominent tumour. 

If it is subcutaneous the skin covering the tumour 
looks bluish in colour ; but if the skin is involved it 
presents a dusky red hue. 

On touch no pulsation is felt. No bruit could be 
detected although in some instances of pronounced type 
both may be present. 

SITES. — Hsemangeioma Simplex generally occurs on 
the skin of the face, trunk, the limb or the muscles of 
the back. In the liver, Cavernous Angeiomas are very 
common. In the latter instances they are formed by the 
dilatation of the capillaries between the lobules ; the liver 
substances gradually disappearing by simple atrophy. 
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It never forms a large tumour in the liver, but replaces 
a small portion of the liver substance. In the liver it 
is the commonest type of new growth. 

CLINICAL FEATURES. — In visceral angeiomata Clinical 
such as that in the liver it exhibits no characteristic features, 
clinical feature and gives rise to no such symptoms as to 
lead one to its diagnosis. It is usually detected in post- 
mortem examination. 

These blastomas are really blood spaces, and having progress 
no current in them, thrombosis often occurs, with the and colirse - 
result that the spaces are obliterated. If this process 
be very general the whole tumour may end in sponta- 
neous cure. 

Such spontaneous cure may also result from inflamma- 
tion of the tumour causing thrombosis. 

Partial obliteration sometimes takes place ending in 
cystic degeneration in the centre indicating an attempt of 
Nature resulting in partial success of the above process 
of spontaneous cure. 

Haemangcioma Simplex occasionally gives rise to Metastasis 
metastases. It has remarkable power of infiltration. may occur. 

TREATMENT. — Treatment of these angeiomata \s Treatment, 
very difficult. Two procedures may be adopted, viz. : — 

Cl) EXCISION. — Where the growth is amenable 
to such a procedure this method of treatment should 
always be adopted as a matter of choice Very few 
vessels require to be tied, if the surgeon keeps himself 
at a safe distance away from the tumour running through 
normal tissue ; in such an operation the bleeding is not 
much. Even if the actual pathological tissues and caver- 
nous spaces are encroached upon by the line of such an 
incision, the haemorrhage can be arrested without much 
difficulty. The incision should be crescentic at the sides 
and made by a diathermic knife — a high frequency electric 
cautery. After the removal of the mass the skin may 
be drawn at the central line, the edges apposed together, 
and if the site permits, Halstead’s sub-ctiticular suture 
employed. 



(Hi) Plexi- 

form 

Angeio- 

mata. 

These are 

really 

aneurysms. 


Border 
line with 
aneurysm. 


Clinical 

Features. 
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(2) ELECTROLYSIS.— Where excision is not 
possible this method is the next best that could be 
adopted. When the electric current passes through the 
mass it produces chemical and physical changes in the 
blood and sets up coagulation in it. Diathermic or High 
frequency cautery are most useful in this condition. 

(Hi) PLEXIFORM ANGEIOMATA. 

As we have stated above, this is more a condition 
of aneurysm than of angeiomata. The line of demarca- 
tion is vague, and therefore the plexiform angeiomata 
require partial description here. These angeiomata are 
pulsating tumours of the nature of cirsoid aneurysm, 
or aneurysm by anastomosis. Sometimes the growth is 
formed by the union of many smaller arteries resembling 
an arterial naevus. 

Plexiform Angeiomata so far as the pathological 
characteristics are concerned exhibit the dominance of 
arterial element, although veins and capillaries also 
constitute partly to form it; the tubular characteristics 
of which is often lost. The growth is usually met with 
in young people. The sites of incidence are characteris- 
tically on the scalp at the occipital and temporal aspects 
where they usually grow. The aneurysmal varieties are 
found, (a) in the interior of bones, ( b ) in some forms of 
pulsating exophthalmos, and ( c ) in the scalp; described 
in greater detail under Aneurysm. Vide Volume V. 

The tumour is usually soft and compressible. It is 
pulsating and is characterized by marked bruit. 

The growth is usually covered by thinned out skin, 
and is liable to two serious conditions; viz., ( i ) infection, 
and (it) fatal haemorrhage. 

CLINICAL FEATURES.— The presence of a vascular 
pulsating tumour which refills quickly on withdrawing 
the compression is its characteristic feature. The rate of 
growth is variable, and the patient complains of a 
constant headache. The adjacent bones may be affected 
by pressure atrophy. 
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TREATMENT is very unsatisfactory. If it is Treatment, 
possible complete excision may be successful in some 
instances; but in performing such operations the incision 
must run well away from the area of the tumour. 

Electrolysis combined with the control of the 
external carotids well effected by ligaturing them may 
yield satisfactory result in grave cases. 

2. LYMPH ANGEIOMATA 2. Lymph- 

angeiomata. 

Consist of growths composed of newly formed 
lymphatics; or of a mass of dilated lymphatics, in the 
latter condition they are known as Lymphangiectasis. 

In the former instances they may become cavernous or 
cystic. That is to say, three groups of cases are found 
in this type of Angeiomata also ; viz. : — (?) the Capillary Three 
Lymphangeiomata; (ii) the Cavernous Lymphangeiomata ; Spoups, 

(in) the Lymphangiectasis, or a mass of dilated lym- 
phatics. All these may be congenital or acquired. 

(i) THE CAPILLARY LYMPHANGEIOMATA (l) The 

capillary 

Capillary Lymphangeiomata develop in the skin, gjiomata. 
and are congenital in origin. It is also called Lymph atic- 
Naevus, as it consists of collections of dilated lymph 
vessels. It is found as a patch sometimes of large size 
usually of dull yellowish-brown colour after birth. The 
patch increases considerably with the growth of the 
child. 

In extent it may sometimes develop to a large size 
and proportion, and sometimes may be associated with 
lipomatous growths of the underlying connective tissues, 
when it is described as Naevo-Lipoma described below. 

Its surface may be smooth or wart-like. On 
examination with an ordinary lens vesicles could be 
observed on the projecting points. 

The colour varies according to the contents which 
may be lymph or any degree of mixture with blood. 



Treatment. 


Nsevo- 

bipoma 
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The diagnosis may be difficult owing to .the absence of 
blood. 

The sites of incidence, — generally these growths 
develop on the neck or thorax. 

The growths are composed of newly formed lym- 
phatic capillaries which retain their tubular character, 
separated by fatty connective tissue. True lymphatic 
blastomata occur in the subcutaneous tissue and muscles 
and when these capillary cysts develop under the sub- 
cutaneous tissues they may still proliferate and manifest 
signs of malignant nature. But true lymphatic blastomata 
are rare. Targe cysts of cavernous types, described 
below are found invading and infiltrating in the surround- 
ing tissues, which are rarely well defined and sometimes 
burrowing widely. The tumour appears like soft spongy 
swelling which when cut exudes a large quantity of 
lymph which sometimes may be mixed with blood. 

TREATMENT. — Radical excision is the only treat- 
ment that should be attempted. Cauterization may also 
be successful. 

t 

N^E VO-LIPOMA. — In some rare forms of Nfevus 
fatty tissues are blended in abundance. This kind of 
growth is called Nsevo-Lipoma. 

Nsevo-Tipoma is congenital in origin, or they may 
appear early after birth. 

In appearance these tumours present a lobulatcd 
swelling. The consistence is doughy in nature like fatty 
tumours. The surface exhibits a few dilated veins and 
capillaries. 

By pressing on the tumour its size can to a certain 
extent be reduced. No thrill or pulsation or bruit could 
be detected inside, and the tumour, excepting its bluish 
hue and dense texture, resembles a lipoma closely. 

Treatment is excision, which is not difficult to per- 
form. 
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(ii) CAVERNOUS LYMPHANGEIOMA. (») Caver- 

nous 

It is a tumour composed of structure comparable Lymphan- 

with that of the Cavernous Angeioma. As in the Border 

Haemangeiomata there are some tumours which are on hne with 

cysts. 

the border line of aneurysm so in this type of Lymphan- 
geioma it is sometimes difficult to differentiate it from a 
lymphatic cyst. 

A lymphatic cyst is neither a cystomata nor a Caver- 
nous Lymphangeioma. A cystomata is formed by the 
active proliferation of the matrix containing lymph en- 
closed in cystic spaces ; whereas Cavernous Lympha- 
geioma is a growth composed of newly formed lympha- 
tics, which do not retain their tubular structure. The 
diffuse enlargement of the lip and tongue known as 
Macrocheilia and Macroglossia described below are of 
this nature of lesion. 

These lymphangeiomata ma}^ grow at any part of 
the body, and may co-exist with the capillary variety. 

In size they vary from a split pea especially when 
they grow on the skin, to large cyst like swellings when 
they develop in structures like the tongue or lips, e.g ., 
Macroglossia and Macrocheilia. 

They may be unilocular or multilocular, isolated or 
scattered, or may develop in groups like herpes from 
which condition it is sometimes difficult to differentiate 
in the acquired variety ; as in some instances the lesion 
manifest itself as groups of small vesicles. The only 
diagnostic point against herpes is the absence of the in- 
flammatory redness round the vesicles in lymphangeioma. 

The content of these growths is true lymph. When 
the cyst is opened a condition of lympliorrhoea, that is 
flow of lymph fluid lasting for a considerable period, 
takes place. This is more pronounced on the prepuce 
and the inner side of the thigh. 

TREATMENT. — Excision is the best method. In 
some cases the wound should be left packed with gauze 
to encourage healing by granulation. 
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Macro- 
glossia 
and Macro- 
cheilia. 
Border 
line with 
hyper- 
trophy. 


(iii) Lym- 
phangiec- 
tasis. 

(a) Simple. 


(b) Cystic. 


Cystic 

Hygroma. 


MACROGLOSSIA AND MACROCHEILIA. 

Sometimes individuals are met with abnormally large 
tongue which are called Macroglossia ; and similarly in 
some individuals abnormally overgrown lips are found 
which are called Macrocheilia. These are congenital 
conditions due to obstruction of the lymphatics with 
associated overgrowths of the connective tissues interven- 
ing between them, the underlying process being that of 
the nature of Cavernous Lymphangeioma. 

These conditions as stated above arc congenital in 
origin and they exhibit the nature of fibrous hyperplasia 
with dilatation of the lymphatics. In some cases Macro- 
glossia may develop from fibromatosis of the nerves. 

TREATMENT. — It is better to leave these condi- 
tions alone, as no treatment improves them. 

(iii) LYMPH ANGIECTASIS. 

(a) SIMPLE LYMPH ANGIECTASIS. — When the 
normal lymphatic vessels are dilated keeping their con- 
tinuity with the normal lymphatic circulation the condi- 
tion is called Lymphangiectasis. It may be acquired and 
also congenital; but congenital cases are more frequently 
met with. The latter condition is perhaps due to some 
anti-natal inflammatory condition or some abnormality in 
the development of the lymphatics. It is usually situated 
in the skin of the face and neck. There must be a mass 
of dilated lymphatics to constitute a Lymphangiectasis. 

( b ) CYSTIC LYMPHANGIECTASIS.— A simple 
lymphangiectasis when combined with an active secretion 
into the lumen of the dilated lymph capillaries develops 
into a cystic type of Lymphangiectasis. The dilatation of 
the tubules is the direct sequence of some kind of 
obstruction to the outflow of the lymph. Cystic Hygroma 
of the neck is the best known example of this condition. 
A Hygroma is composed of a collection of many large 



SEROUS ENDOTHELIOMATA 


147 


spaces containing clear lymph lined by endothelium and 
bounded by fibrous tissue. 

TREATMENT consists of excision, for the details Treatment, 
of which, vide Surgery of the neck. 


3. SEROUS ENDOTHELIOMATA. 

More correctly this type of Endotheliomata may be 
described as Endotheliomata arising in connection with 
serous membrane. But the first two varieties, viz., the 
vascular and lymphatic groups are described in a way 
after which description of this type as suggested above 
would help the student to remember this group more 
easily. 

Serous membranes are met with, in the cranial and 
spinal cavities, — the membranes of the central nervous 
system ; in the thoracic cavity the pericardium and the 
pleura ; in the abdominal cavity the peritoneum, and its 
scrotal process the tunica vaginalis. 

The most important members of this group are the 
Endotheliomata arising in connection with the arachnoid. 
Majority of the instances grow from the cranial mem- 
brane from its inner side. A few grow from the spinal 
or vertebral canal, and a fewer still, grow from the sheaths 
of the cranial nerves. 

The instances of Endotheliomata arising from the 
pleura and peritoneum are occasional. 

Tumours arising in connection with the endothelial 
cells are usually recognized by their own peculiar fea- 
tures. A normal endothelial cell is a large flat cell with 
a large oval nucleus. But in a new growth it may become 
polygonal or cubical or even elongated ; where it may 
occur in the following forms: (i) as a lining, cf., those 
in the vessels, (ft) as concentric masses, often exhibiting 
a whorled arrangement, (in) as solid columns of cells. 

So that we have to deal with Endotheliomata arising 
in connection with serous tissues in the following situa- 
tions, viz. : — 

10 
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(1) CEREBRAL MEMBRANES. 

(i) Meningioma or as they were called Endothe- 
lioma. 

(ii) Psammoma. 

(2) PLEURA AND PERITONEUM. 

Not common. These are usually flattened or nodu- 
lar growths, or sometimes spreading diffusely over the 
membrane. 

(3) Arising from capillary vessels, and not from 
the lining cells of the membrane. 

The Endotheliomata of this group that is arising 
from serous tissues consist of endothelial cells exhibit- 
ing various forms and appearances; viz. f sometimes the 
cells are short and plump, sometimes thin and drawn 
more or less spindle-shaped, having characteristically 
whorled arrangement. Some of the whorls are limited in 
their extent, e.g., only closely grouped around capillary 
vessels; or sometimes more generally extended to form 
part of a wider system. As we know giant cells in in- 
flammatory reactions are mostly formed of endothelial 
cells, in tumours also arising from endothelial tissues, 
mul tin ucleated giant cells are formed. At other places 
the cells in the middle whorl appear as packed together in 
solid columns where no central capillary may be found. 

MENINGIOMATA. — Till recently these tumours 
were described as Endotheliomata arising from the dura 
mater. At the outset it must be remembered that they do 
not arise from the dura but do so from the arachnoid villi 
and originate from the clusters of Menigocytes which cap 
the villi. 

The older growths exhibit fibrous changes in places. 
Calcareous deposition is prominent in most of them. 
The meningioma cells arrange themselves in concentric 
whorls. These whorls look like grains of sand when 
calcification occurs in these cell whorls. Sometimes 
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small areas of true bone formation are met with. These True bone, 
partly calcified Meningiomas are called Psammoma, des- 
cribed below. 

In appearance a Meningioma varies. It may be 
sessile or pedunculated; or if it grow at the base of the 
skull it may assume the form of a flat plaque. Its sur- 
face may be smooth or in some instances it may be 
lobulated. 

Meningioinata usually arise in close relation with the 
venous sinuses of the cranium most commonly of the 
anterior and middle fossae, the commonest sites being the 
cavernous sinus, the olfactory groove, the sagittal (longi- 
tudinal) sinus, the transverse (lateral) sinus and the falx 
cerebri . 

Meningiomas arising in the spinal column are often 
associated with the origin of the spinal nerves, more 
especially the posterior root. 

Meningiomata are locally malignant causing fatal 
results by the damage done on the brain by pressure. 

They may penetrate or push aside the brain slowly de- 
forming it by depression, at the same time may progress 
for years and attain considerable dimensions without 
giving rise to any localizing signs or symptoms of marked 
intracranial pressure. They may encroach upon the dura 
and penetrate the skull. 

The latest accepted view is that 50 per cent, of the 
cases appear to give a definite history of trauma as the 
predisposing cause. 

Most of the Meningiomas were formally described as 
Sarcoma. 

TREATMENT consists of extirpation which can Treatment, 
be done without much difficulty by shelling it off. 

PSAMMOMA BODIES. — Sometimes as described Psammoma 
above * the tumour cells spindle-shaped in appearance, l)0(iies - 
may group together to constitute small nodules arranging 
themselves in laminated form layer by layer in which the 
cells have become infiltrated with calcium salts. These 
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nodules are especially described as psammoma bodies. 
These nodular growths are hard and calcareous through- 
out, and these calcareous bodies are bound together by 
a delicate connective tissue net work, the latter is some- 
times highly vascular, where the endothelium of the 
capillaries exhibits a tendency to proliferation. 

Some Psammoma bodies are perhaps angeiomata in 
which calcium deposit has occurred as a secondary 
calcareous infiltration in capillary thrombi, or in the 
walls of the smaller vessels, or in groups of proliferated 
endothelial cells. 

PSAMMOMATA. — Psammomata are tumours com- 
posed chiefly of Psammoma bodies described above. 
Psammoma is a meningioma with calcareous changes. 
As described above it is a small nodular and hard growth 
which is calcareous throughout. On superficial examina- 
tion, the cut endothelial columns resemble “cell-nests”, 
vide carcinoma. 

Endotheliomata in the pleura are not common. 
They occur as nodular and flattened growths often 
wddely spreading over the surface of the membrane. 
In their histology they appear like epithelial tumours. 
They are composed of endothelial cells enclosed in a 
fibrous stroma, exhibiting an irregular acinous arrange- 
ment. 

Some tumours, e.g the following arc described 
under Endotheliomata without full justification. They 
cannot be called Endothelioma to its true sense. 


(i) POTATO tumours in the neck in connection 
‘ with the carotid gland. This form starts from the 
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sheath around the vessels which normally forms their 
cellular investment and therefore is often described as : 

(ii) PERI-THELIOMA. — Perithelioma may occur 
in any tissue, but are most commonly met with in the 
parotid gland, described as : 

(Hi) MIXED PAROTID tumours. Although some 
endothelial elements are found in these tumours, in the 
parotid they contain various other cells such as those of 
fibrous tissue, cartilage, and various other admixtures of 
typical cells. Vide Teratoma. Page 273. 

(iv) GIANT-CELLED Tumours or myeloids of the 
tendon sheaths exhibit some endothelioinatous nature and 
are therefore sometimes included under Endotheliomata. 
It is doubtful whether like other Myeloids they are 
blastomas at all. Vide Blastomatoids. Pages 23, 29, 63. 


II. EPITHELIAL TISSUE TUMOURS 
PAPILLOMATA AND ADENOMATA. 

Papillomata and Adenomata belong to Lepidomata 
class of tumours. That is to say they arise from lining 
membrane tissue. The Lepidomata which are non- 
malignant in nature are described as Papillomata or 
Adenomata according to the nature of the arrangement 
of cells and the stroma. Ziegler describes them undei 
one term epitheliomata — a term sometimes used for 
carcinoma b}' other writers. 

We have already seen vide Adami’s classification in 
the previous chapter that Lepidomata may be, (a) Primary, 
and (b) Secondary or Transitional. They are called 
primary when the cells have descended directly from the 
original epiblast or hypoblast during development ; or 
secondary when they have passed through a mesoblastic 
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stage in the course of their career. So that we may 
arrange them in a Table as under : — 

IvKPIDOMATA 

! 

I i i . 

(A ) . Transitional. (B). Hypoblastic. (C). Kpiblastic. 


A. Papillomata and Adenomata of organs, the 
constituent cells of which had passed through a meso- 
blastic or transitional stage are the following : — 


Papilloma and Adenoma of Kidney. 

,, Testicle. 

„ Ovary. 

,, Urogenital Duct. 

,, Uterus. 

,, Serous Membranes e.g., 
pleura and peritoneum, described as Mesothelioma. 

B. Papilloma and Adenoma of organs, the consti- 
tuent cells of which are of hypoblastic origin, are the 
following : — 


Papilloma and Adenoma of Digestive Tract. 

,, ,, ,, ,, Respiratory Tract. 

,, ,, ,, ,, Thyreoid. 

,, ,, „ ,, Pancreas. 

,, >, ,, >> Liver. 

„ ,, ,, ,, Bladder. 


C. Papilloma and Adenoma of organs, the consti- 
tuent cells of which are of epiblastic origin are the 
following : — 


Papilloma of Surface Epidermis. 


and Adenoma of Sweat gland. 

,, ,, ,, Sebaceous gland. 

,, ,, ,, Mammary gland. 

,, ,, ,, Salivary gland. 
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The arrangement of the Papillomata and Adenomata 
as tabled and ^listed above suits our purpose in connec- 
tion with the classifications and Tables set out in our 
T. T. T. Table, No. NIX, vide Chapter II of this 
Volume. 

As stated above Papilloma and Adenoma are growths 
whose processes of proliferation are just the same ex- 
cepting that the former is concerned with the lining 
epithelium having no secretion, and the latter develops 
from glandular type of epithelium secreting out some 
kind of fluid. That is to say, these kinds of Lepidomata 
oi epithelial tumours may be divided into two main 
forms, viz. : — 

1. Those of the Surface Type or Protecting Type 
of Epithelium. 

2. Those of the Secreting or Glandular Type of 
Epithelium. 

Before proceeding to a separate description of the 
two types of these epithelial tumours, we shall discuss 
some common points and features, and also some pecu- 
liarity of particular histological structures which are 
concerned in both of them ; and it would be convenient 
to study them at this stage. It is according to their 
mode of growth and the nature of the epithelium these 
two main types of epithelial tumours are described. That 
is to say ; (i) those which correspond to the surface or What is a 
covering or lining cells are called Papilloma; (ii) and vvhaM^an 
those which correspond to the secretory or glandular Adenoma? 
organs are called Adenoma. Otherwise Papillomata and 
Adenomata agree in their general properties although 
they exhibit differences in the mode of growth and 
behaviour depending upon their individual structure and 
kind of cells of which they are composed. Each of 
these two types again are divided into groups according 
to their origin, viz . : — 
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Mucous Membrane. substance of a gland 
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I Alveolar. Acinous 

Polypoid. Pedunculated. Pap ilia ry-cystadenoma. 

The main points, to avoid confusion which may 
arise in the mind of the beginner, are to remember that, 
(a) all epithelial cells do not secrete, (b) all epithelial 
cells are not of simple type, and (c) all epithelial cells which 
constitute a surface for protection or covering are com- 
pound. For instance, the wall of the bladder is lined by 
mucous surface but the epithelium are of transitional 
surface type (not squamous), which gives rise to villous 
type of Papilloma ; whereas in the uterus the mucous 
surface will give rise to Pedunculated type of Adenoma. 
On the other hand the mucous membrane of the alimen- 
tary canal may give rise to Colitis Polyposa, in other 
words mucous type of Papilloma, as well as Polypoidal 
or Pedunculated Adenoma. The main difference between 
the two, being the following : — 

(i) Papilloma does not concern itself with secre- 
tion; whereas Adenoma secretes a fluid, or at least tries 
to do so. 
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(ii) In the Papilloma the cells are situated 

externally adopting a uniform arrangement around an 
internal core of connective tissue ; whereas in the 
Adenoma they form either tubules, or solid masses which 
are embedded in, and surrounded by, the connective 
tissue stroma. 

(Hi) But then in the latter group where they 
form into tubules it is not uncommon for them to 

dilate into cysts, where the lining epithelium may 

project into the cavity taking a connective tissue core 
inside them for blood supply, in the same way as an 
ordinary Villous Papilloma would grow on a mucous 
surface. In such circumstances we describe them as 
papillary cyst-adenoma. Vide Table in the previous 

page. 

( iv ) These two types of epithelial tumours are 
non-malignant, they progress slowly, they never in- 
filtrate, although the\ r compress the surrounding neigh- 
bouring tissues and organs. Metastases are unknown 
in them. 

(t) The cells closely conform the normal types, 
and although sometimes they proliferate to an exuberant 
growth the process is never so uncontrolled as to cause 
difficulty in determining the nature of the tissue from 
which the growth originated. 

(rvi) The blood vessels which develop in the stroma 
are always well-formed and their walls are always 
separated from the tumour cells by a definite layer of 
connective tissue however delicate. 

(vii) Degenerative changes are rare in epithelial 
histioma. But the cells may be excited to copy a secre- 
tion which may be mucoid or colloid. 

(viii) Malignant transformation of Papilloma is 
common as it may assume malignant character at any 
time; and owing to its being exposed to injury by pres- 
sure or friction, haemorrhage may occur and ulceration 
may result from any mechanical irritation. 
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(ix) Inflammatory change inside these tumours 
following infection with septic organism is not an un- 
frequent occurrence ; and these tumours become more 
liable to be so for their situations, being either on the 
tract of a septic passage or inside an organ which may 
easily be infected. 

(It) Fatty degeneration of the cells and myxomat- 
ous and hyaline changes in the stroma may occur. Cal- 
careous changes may also take place in an adenoma or 
papilloma. 

We shall now take to describe these two types of 
tumours individually. 


1. PAPILLOMA. 


Papilloma. 


All varie- 
ties of 
papillo- 
mata re- 
semble a 
wart in 
structure 
although 
they 
grow in 
various 
forms. 


In its true sense the term Papilloma was used to 
describe the warty growths on the skin. It was so 
called because it is a neoplasm which reproduces the 
structure of the papilla. It is most commonly met with 
on the skin, as a wart. On muco-cutaneous junctions, 
e.g., at the anus or labise and also on mucous mem- 
branes, lining the mouth, pharynx, larynx, vagina, anus, 
prepuce, that is to say, all the areas where actual papilke 
are met with Papillomata are described. The term 
papilloma is of course now used for tumours or any 
villous excrescence of an epithelial surface where actual 
papillae may not exist but wherever the growth looks 
more or less cauliflower shaped and resembles in struc- 
ture to the normal papillae. 

The structure of all varieties of papilloma more or 
less resembles an ordinary wart with the exception of 
their form; e.g., some of the individual growths look 
like threads, some like stumps or finger-like processes, 
others resemble mushroom-like growths, and there are 
others again which are distinctly polypus-like in appear- 
ance. Some look like a piece of cauliflower. In the 
bladder these villous growths bear a striking resemblance 
to certain seaweeds. 
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WART. — An ordinary wart so often met with in- 
dependently or in association with other growths such as 
elephantiasis of the legs consist of the following 

structures, viz. : — 

(i) A central connective tissue core of meso- 
blastic origin. This serves as a stalk, which may be 
branched ; the branching being repeated many times 
resembling the arborescent arrangement of a plant. In 
a papilloma this stalk is more cellular than such a 
core of the normal papillae, sometimes it may be myxoma- 
tous especially in a slow growing tumour. This stalk 
contains blood vessels. It is important to remember 
this vascular construction, as the more elongated or hair- 
like or villous the papillomata become, the more tortuous 
tuft-like mass of delicate blood vessels of innumerable 
number are exposed, which readily give way leading to 
uncontrollable haemorrhage, e.g. t in the bladder. In 
Papillomata these blood vessels inside the core are more 
dilated than normal, but they always possess a definite 
wall. 

(ii) Covering the stalk is a layer of epiblastic 
tissue consisting of many layers of superimposed epithe- 
lium which is continuous with the surface epidermis or 
the mucous covering of the part of the body where the 
growth originates; but usually such layers are thicker 
in the deeper portion. In an ordinary wart three 
distinct layers can be distinguished, viz . ; (a) a broad 
deep layer of ‘prickle cells’ underneath, whose individual 
cells are rounded in appearance, where eleidin granules 
sometimes begin to appear, (b) an Intermediate layer of 
flattened cells in process of transformation into : (c) the 
superficial or horny layer, or keratinized layer. When 
the tumour grows the surface becomes irregular and 
the uppermost surface with the keratin material may dip 
down and become infolded; some portion of which may 
separate thus get lost, and be lodged in deeper tissues 
appearing under the microscope as rounded r 'cell-nests/’ 
Vide Squamous Carcinoma. Vide p. 209. 


The struc- 
ture of a 
wart 
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All the above structures can be clearly demonstrated 
by staining a section of the diseased tissue by. picro- 
fuchsin. Stained as such the tissue exhibits the follow- 
ing structure as under: — 

Red blood corpuscles stain bright yellow. 

Deep layer of epithelium stains brownish. 

Fibrous tissue stains pink. 

Horny layer stains bright yellow. 

THE PATHOLOGICAL VARIETIES.— We have 
already stated that Papillomata may be divided into 
three groups, viz. : — 

(1) Cutaneous type, or typical wart. 

(2) Mucous surface type or typical villous or 
Polyposa. 

(3) Intra-cystic type. 

Histologically, the following kinds of epithelial cells 
are found in the various pathological varieties described 
above, viz. : — 

(1) Squamous type of epithelium with kerat/n 
granules, is found in the Cutaneous type of Papillomata 
called sometimes Warts or Hard Warts. These are of 
course compound epithelium, exhibiting the other types 
of epithelium in the deeper layers. 

The epithelium found in the villous excrescence of 
the bladder are also compound but they are transitional 
in type, having no keratin layer. 

(2) Cuboidal or Spheroidal type of epithelium is 
found in the Papillomata of breast, kidney, prostate, 
thyreoid and other glandular structures where cuboidal 
epithelium of simple type prevails. 

(3) Columnar epithelium is found in the Papilloma 
of the intestine called Colitis Polyposa, and in the 
cystic cavities in other tumours as for instance the 
ovarian cysts. 



PAPILLOMATA 


159 


CLINICAL TYPES OF PAPILLOMATA. 

(i) Papilloma on the skin is called Hard Warts, or Clinical 
Squamous Papilloma. papll- ° f 

(«) Papilloma on Mucous membrane of soft con- lomata. 
sistence, is called Mucous Papilloma or Soft Warts, in- 
cluding under this condition : — 

(1) Villous Papilloma on the bladder wall. 

(2) Colitis Polyposa seen in the intestine. 

(3) Polypoid Papilloma on the laryngeal mucosa. 

(3) Intercystic Papilloma or the Papilloma met 

with in the ovarian cysts, etc. 

Each of the above varieties demands description in 
a greater detail which follows. 

1. CUTANEOUS PAPILLOMA. 1 . Cutane- 

ous Papil- 

(0 HARD WARTS . — When they occur on the skin l° m ^ ar( j 
they form a hard wart attached to the skin by a broad warts, 
base especially on parts subjected to friction and irrita- 
tion. They are covered by squamous epithelium and 
consist of bundles of hypertrophied papillae. They 
sometime extensively proliferate and branch in arbores- 
cent manner, forming secondary, tertiary, and innumer- 
ably branching papillae. In common warts the epithe- 
lium is keratinized, and sometimes the growth becomes 
very hard and develops into a horn-like process. The 
surface of an ordinary wart is finely fissured, but the 
individual processes are never very long, and are not 
distinct. A moderate degree of pigmentation is always 
present, and the tumours are often multiple. 

(ii) SOFT WARTS. — When such squamous papillo- (H) Soft 
ma occurs on moist surfaces such as on the prepuce the ^ arts * 
growth remains soft as the formation of horny layer is 
imperfect. Laryngeal cord is an exception. 

2. MUCOUS OR MOIST PAPILLOMA. 2. Mucous 

or moist 

(i) VILLOUS Papilloma develops on the mucosa of ?. aP y^^ 
the urinary bladder and the pelvis of the kidney. They papilloma!* 
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are composed of a connective tissue vascular core^ covered 
by many layers of transitional epithelium forming tufts 
of slender vessels which readily bleed causing danger- 
ous haemorrhage. These very often become malignant, 
or grow in association with malignant growths. 

(ii) SOFT Papilloma is seen in the intestines. It 
consists of a solitary thick finger-like process. There 
may be hundreds of them growing at different sites, 
when they are described as Colitis Polyposa. In the 
larynx and on the tongue soft papillomata develop which 
are intermediate in structure between the cutaneous and 
mucous types. 


3. INTRA-CYSTIC PAPILLOMA. 

Sometimes Papillomata are met with inside other 
tumours such as the ovarian cysts, duct carcinoma of the 
breast, other dilated ducts, etc. These are covered by 
columnar epithelium. 

BLASTOMATOIDS OF EPITHELIUM. 

1. A simple localized collection of epidermal cells 
is called a callosity . Sometimes such callosities may 
develop to a considerable size. 

2. A localized accumulation of the horny layers of 
the epidermis is called a Keratoma or a Horn. These 
Keratomas grow to a considerable size. They often 
develop on the fore head or scalp. They sometimes 
arise in connection with sebaceous tumour. 

3. Sometimes papillomatous growth develops in 
connection with chronic irritation resulting in an ex- 
cessive overgrowth of the papillae, and in some instances 
they are infective inflammation in nature. These some- 
times undergo a malignant metamorphosis and become 
carcinomatous. They are often met with on the hands, 
and fingers. 



ADENOMATA 


161 


4. Condylomata is a typical papillomatous bias- Condylo. 
tomatoid process for the description of which the reader mata and 

Cocciaiosis. 

is referred to Syphilitic Ulcers. They are also described • 

as venereal warts. 

TREATMENT is complete extirpation. The pro- Treatment, 
cedure and the steps of the operation varies according 
to the sites from which the growth develops. For the 
descriptions of which 'vide surgery of the regions con- 
cerned. 

It must be understood that considering the clinical 
cases of blastomatoid growths and blastomata with re- 
gard to the skin which are commonly met with, an 
authentic blastoma of this type is a rarity and most of 
the clinical cases of papillomatous growths met with 
are blastomatoid processes. For a detailed description 
vide Chapter I, on Blastomatoids. P. 45. 

2. ADENOMA. 

Adenoma is a neoplasm composed of incompletely Adenoma, 
formed glandular tissues. Adenomata tend to re- 
produce the structure of secreting glands or gland-like 
organs from which they grow. We say gland-like 
because although they resemble glands in structure they 
are incapable of producing the characteristic secretions 
and they cannot reproduce the ducts to discharge them. 

Moreover, the alveoli are less perfectly developed or 
sometimes may be entirely occupied by only several 
layers of epithelial cells forming a spherical solid mass 
encapsulated all round. Thus the formation itself is 
atypical that is verging towards malignancy. An Ade- 
noma may have an acinous arrangement, that is a tubu- 
lar structure lined with columnar epithelium when it 
grows on a mucous lining, or it may have an alveolar 
structure lined with spheroidal epithelium, when it grows 
in the substance of a solid gland; e.g., liver, thyreoid, 
breast, etc. 
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That is to say, according to either it grows on a 
mucous lining such as the alimentary canal, or inside a 
solid gland such as the breast, its form is changed. In 
the first condition it grows freely at all sides keeping 
a pedicle for supply and therefore its shape becomes 
somewhat irregular and polypoid and it is therefore al- 
ways pedunculated. In the second condition when it 
grow r s inside a gland it is suppressed at all sides equally, 
and therefore grows like a mass more or less spherical in 
form. It is then described as intraglandular. 

Therefore, according to the parent organ or gland or 
tissue the structure of the Adenoma largely depends. 
For instance w r hen it grows inside, in the substance of 
a gland such as the liver or the sebaceous gland of the 
skin, the cells constituting the tumour exhibit no 
attempt at the formation of acini or a tube; but simply 
grows together in a mass in a chamber in the form of solid 
alveolus or trabeculae and adopt an alveolar formation. 
But when an adenoma arises from a racemose or tubular 
gland a tubular acinous arrangement is the rule. It 
may not be possible to find the distinction very strictly 
in all cases, as one kind may exist in the other. 

In a simple tubular gland as for instance in the 
intestine, the secreting epithelium is columnar in type. 
In compound or racemose glands as are the cases in the 
thyreoid and breast the secreting epithelium is cuboidal or 
spheroidal ; and it is according to this histological peculia- 
rity an Adenoma is described as Columnar or Cuboidal 
Adenoma. Pedunculated Adenomata are generally 
acinous and composed of columnar cells and are there- 
fore called Columnar-celled Adenomata; e.g., of the 
intestinal tract, uterus, etc. ; and Intra-glandular Adeno- 
mata are generally alveolar or spherical, and arc com- 
posed of spheroidal or cuboidal cells, and are therefore 
called Cuboidal or Spheroidal-celled Adenomata, e.g ., 
the thyreoid, breast, prostate, etc. But the contrary of 
this rule may not be the case, for acini may be found 
in the tumours of the solid alveolar group. 
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The newly formed cells, in the majority of the 
instances of Adenomata are capable of carrying on their 
inherent normal functions of secreting out a certain 
quantity of their fluids to a considerable extent, e.g we 
find colloid substance in the Adenoma of the thyreoid, 
mucin secreted out from the goblet cells of the intes- 
tinal growths, bile produced in the Adenomata of the 
liver, etc. 

In some instances the secretion may be so abundant 
as to proportionately modify its consistence, for the 
arrangement and construction of the acini being always 
defective and irregular, the removal of the secreted fluid 
is not provided for ; and although the growth is sur- 
rounded by the mother gland the latter does not show 
any tendency to allow its own normal duct to be used 
for the purpose ; with the result that the newly formed 
or neoplasmic acini become distended with the retained 
secretion, the tumour being ultimately converted into a 
collection of cysts especially described as Cyst»Adenoma. 

But we have found in a certain variety of Papilloma 
that the epithelium proliferates abundantly inside a cyst 
described as Papillary Cyst= Adenoma. Here the connec- 
tive tissue support is thrown into folds projecting into 
the lumen which resembles the papillary growth known 
as Papillary-adenoma. The cells lining the cyst gradu- 
ally atrophy from hydrostatic pressure of the secretion, 
or they may continue to proliferate into the lumen 
giving rise to what is known as Papillary Cyst- Adenoma. 

Adenoma mav be single or multiple, usually en- 
capsuled and connected with the parent glands by a 
pedicle, through which the vessels enter, or through its 
connective tissue capsules in an intra-glandular variety. 

Adenoma is composed of glandular epithelial struc- 
ture supported by connective tissue stroma, containing 
the blood vessels, the whole mass being enclosed in a 
fibrous capsule as described above. The glandular struc- 
ture is atypical. It consists of spheroidal or cuboidal 
epithelium may be columnar according to the parent 
11 
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gland. The cells do not secrete, and the acini are irre- 
gular in size shape and arrangement. Sometimes cystic 
spaces are formed which in some instances turn the 
tumour into cyst-adenoma as described above. The con- 
nective tissue stroma grows more abundantly than in the 
normal glands and sometimes may be so abundant as to 
form Fibro-adenoma, or better called Adeno-fibroma to be 
described. Vide below. 

The tubules or acini of an adenoma develop in the 
same way as the tubules are primarily evolved, or as they 
grow during pregnancy in the mammary gland, namely, 
by the budding out of new ducts from previously exist- 
ing ducts. In some instances a solid rod of cells may 
all be observed to be in the process of cell division 
resulting in the formation of a lumen, which in its mode 
of development resembles the growth of new capillaries 
in granulation tissue. 

The process of cyst formation is described tinder the 
adenoma of the ovary in a greater detail where such 
cystic changes are mostly observed. 

Adenomata usually grow in connection with exist- 
ing glands, or pre-existing glandular organs arising 
from misplaced rudiments, or very rarely, independ- 
ently of these. 

ADENO-FIBROMA . — We have already described 
how epithelium always requires some connective tissue to 
form tumours. In some instances this association of 
compound structure constituted mainly of an admixture 
of fibrous tissue may grow to such characteristic promi- 
nence, e.g., in the breast where they are mostly seen, 
that instead of describing them as Adenomata they 
should be described as Adeno-fibromata. In Adeno- 
fibromata associated with a hyperplasia of glandular ele- 
ment there is a progressive growth of fibrous-tissue. 
Usually either the glandular epithelium or the fibrous 
tissue is the seat of the original progressive proliferation, 
and in the majority of the clinical instances it is the 
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fibrous tissue which starts or dominates. It is in very 
rare instances these tumours are truly compound 
growths. Modern view is that these tumours should 
be described as Adeno-fibromata instead of Fibro-adeno- 
mata. 

Two types of Adeno-fibromata are seen, viz. : — 

(i) Peri -canalicular Adeno-fibroma, 

(it) Intra-canalicular Adeno-fibroma. 

In the first type, the fibrous tissue markedly grows 
around the gland acini. In the second the fibrous tissue 
projects into the spaces, the tubules become stretched 
and drawn out by the general over-growth, showing a 
marked tendency to the formation of cysts in which the 
proliferating spheroidal cells with ingrowths of connec- 
tive tissue project in long folds, presenting on section 
an appearance very similar to that seen on the surface 
of a cut cabbage, forming a cyst-adenoma. It is quite 
different from the cauliflower like appearance of a papil- 
lary cyst-adenoma. This cauliflower type of cyst-adenoma 
occurs mostly in the ovary. The cabbage type occurs in 
the breast. 

BAvSEMENT MEMBRANE.— It must be remem- 
bered from now that it is the basement membrane which 
is the most important structure determining the life and 
death of the patient. It is composed of condensed con- 
nective tissue upon which rest the epithelial cells 
arranged in a single layer. Multiplicity of layers lining 
the acini may occur which may not be a sign of malig- 
nancy, but absence of basement membrane is a sure 
sign of it. 

CLINICAL TYPES. — According to the histological 
character of the secreting epithelium as Adenoma is com- 
posed of it is described as: — 
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1. COLUMNAR-CELLED ADENOMA. 

In a simple tubular gland the secreting epithelium 
is columnar in type, and they are met with in the 
glands of the skin, intestinal tract, uterus, ovary, and 
in infants in the stump of the umbilical cord. And 
therefore at these sites we come across with the follow- 
ing varieties of Adenomata, viz. : — 

(i) In the Skin. — 

SEBACEOUS ADENOMATA. — Are mostly seen on 
the scalp or labium majus. True neoplasms of this type 
are rare. They appear as small nodular tumours attached 
to the skin and red in colour ; exhibiting small cystic 
spaces on section. Microscopically, they consist of 
glandular structure of racemose type lined with colum- 
nar epithelium. The cells are large, the protoplasm has 
n waxy appearance and therefore stain feebly. 

Similar tumours may occur from the sweat glands 
and hair follicles also, although they are very rare. 
Adenomata in connection with sweat glands arc found 
on the skin of the body, but Adenomata of sebaceous 
glands are met with on the scalp as described above. 
Retention cysts of the sebaceous glands of the scalp are 
called wen. Many of these so-called wens are of the 
nature of cyst-adenoma. It may be remembered that 
in a normal sebaceous gland the sebaceous material is 
formed of a kind of degeneration of fatty nature of the 
lining cells. 

(ii) In the Intestines. — 

THE INTESTINAL TRACT ADENOMATA.— 

These arise in connection with the glands of the gastric 
or intestinal mucosa. They may grow from the mucosa 
of the stomach, small intestines, large intestines and rec- 
tum, in the form of red easily bleeding polypoid masses. 

Various forms are met with, viz., the “gland poly- 
pus of the rectum,” the polypoid form, and the tubu- 
lar form. In the latter condition it may protrude on 
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the surface as a soft test-tube-like mass composed of the 
ordinary tubular glands found in the intestines, or the 
Leiberkuhn’s follicles. 

Adenomata in the intestines are very liable to 
become malignant and when they become so they closely 
resemble columnar epithelioma. In a non-malignant 
condition . the proliferation of the epithelial cells does 
not extend beyond the basement membrane into the con- 
nective tissue, or pass on to invade the muscular coats 
of the bowels; and by the absence of this infiltration 
they are distinguished from carcinoma. 

It is usually found in the stomach or any part of the 
large intestines and rectum. They are often attached to 
the mucous membrane, become pedunculated sometimes 
attached only by a thin stalk containing the vascular 
supply forming one or more polyps. Vide photo plate 
No. XL. 

Bleeding from the rectum resembling piles, in- 
tussusception of the intestines are often caused by these 
adenomata. 

Below the duodenum adenoma arises in connection 
with Lieberkuhn’s follicles, and presents the appearance 
of a finger-like process which may undergo colloid dege- 
neration. 

(Hi) In the Ovary. — 

ADENOMA OF THE OVARY. 

Adenoma of the Ovary exhibits some peculiar 
features; they are compound and cystic. They are 
generally described as Compound Cystic Ovarian Tumour, 
or Papillary Cyst- Adenoma. 

The tumour consists of newly formed glands spaces 
lined with epithelium which form into cysts being 
filled with a serous or semigelatinous material. Ovarian 
tumours grow to a very large size. They are more or 
less rounded and globular; or some are distinctly lobu- 
lated and multiple; the latter is due to their being com- 
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How are posed of several .cysts. These growths at first consist 

tiiese of solid mass of columnar-celled tubules. Wherever 

cystomata 

formed ? these epithelial cells are provided with extra nourish- 

ment they proliferate abundantly and secrete into the 
lumen of the original duct. This secretion distends the 
newly-formed duct into a cavity. When the rate of 
proliferation of the epithelium predominates and exceeds 
that of the distension, the epithelium is thrown into 
folds resulting in papillomatous or papilliferous projec- 
tions inside the chamber of the cysts. But if the secre- 
tion is more active than the proliferation distension 
becomes a more dominating factor, resulting in equally 
distributed hydrostatic tension which meet a uniform 
resistance at all parts of the wall of the cyst. This 
exerts upon the cyst to enlarge uniformly at all radii 
Any weak spot anywhere in the wall of such a cyst will 
bulge out, distend and enlarge into a protrusion, which 
will form a connected chamber as a daughter cyst. This 
daughter cyst may ultimately separate. Secondary Cysto- 
mata may also develop inside a previously formed cyst 
by the fusion of the tips of adjacent papillary in-growths 
forming into endogenous cysts. Ovarian cystomata may 
become carcinomatous or sarcomatous. 

All the cysts that are formed do not develop equally, 
but a few or one of these as a rule may predominate 
over the others and contain several gallons of fluid. 
Quite a good number of small cysts may yet be situated 
at the ‘ ‘pedicle* ’ of the big cyst. The surface of the 
tumour is smooth. The contents of the cyst are com- 
posed of brownish, serous or homogeneous, sticky fluid 
of semi-gelatinous nature, in which there may be mixed 
up the debris of degenerated cells and other granules. 
Under microscope different areas exhibit different stages 
of cyst formation, showing all grades between the simple 
mucoid cyst and the complete and well-formed cyst- 
adenoma, in the different loculi. 

The cysts are lined by epithelial cells of columnar 
or sometimes of cubical variety, consisting of only one 
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single layer ; the free exposed borders resembling the 
characteristic goblet cells of a mucous membrane. The 
nuclei arc clear deeply placed with faintly coloured 
protoplasm. These cells rest on a basement membrane 
made of delicate connective tissue. Outside the base- 
ment layer is the stroma which is formed of compact 
fibrous tissue. The intra-abdominal papillary growths 
and papillary cyst adenomata often tend to become car- 
cinomatous. 

Cystomata of the Ovary are seen in the following Varieties of 
varieties according to the nature of their contents, c y stomata - 
viz. : — 

(a) The serous cystadenoma, which is usually multi- 
locular and non-malignant. It grows to large dimen- 
sions, its walls are lined with cubical epithelium and 
papillary ingrowths are rare. The fluid is serous mixed 
with a little fat, epithelial cells, and cholesterin crystals. 

(b) Pseudo-mucinous cyst-adenoma is generally a 
unilateral, multilocular, benign, and pedunculated 
cystoma. This is the most frequent form of ovarian 
cyst. This form of cystomata is lined with a single 
layer of columnar epithelium. The fluid is mucinoid 
or pseudomucinous. It may grow to enormous dimensions. 

Due to the repeated proliferation of the stroma many 
secondary and tertian* cysts and intracystic folds are 
formed ; for the development of this well-formed fibrous 
stroma the tumour is supplied with plentiful blood. 

Cystomata may meet with various degenerations 
namely, necrotic, haemorrhagic, pvococcal and other 
necrobiotic changes. 

Although benign they lead to temporary metastatic 
growths inside the peritoneum if they gain access into 
it by intra-peritoneal rupture of the tumour. But they 
soon die out. 

(iv) UTERINE MUCOSA ADENOMATA.— Ute- 
rine Adenomata grow from the endometrium as red 
pedunculated tumours projecting into the cavity, or 
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sometimes protruding out through the cervical canal 
forming a variety of uterine polypus. The condition is 
rather frequently seen. 

Many of these mucous polyps are blastomatoid 
processes. Some are difficult to be dignosed from adeno- 
carcinoma as both the non-malignant adenoma and 
the malignant adeno-carcinoma consist of many tubular 
glands lined with columnar epithelium. It is the absence 
of infiltration into the muscle coat which establishes its 
diagnosis. Another variety called adeno-myoma arises 
in connection with the deeper portions of the glands, 
but tends to spread into the wall of the uterus; some 
of which showing distinctly local malignant signs ex- 
hibiting very poor development of capsule around them. 

(v) UMBILICAL ADENOMATA. — These tumours 
are sometimes seen in the umbilical cicatrix of infants 
resembling a raspberry, consisting of masses of tubular 
glands in a mass of mesodermal tissue. They should 
always be suspected whenever a persistent sanious or 
serous discharge oozes out of the navel, when on evert- 
ing the lips of the umbilicus they may be easily dis- 
tinguished. The pedicle should be ligatured and the 
mass removed. Sometimes, although very rarely, 
Adenoma arises from the post-anal gut in the anococcy- 
geal region. 

2. SPHEROIDAL CELLED ADENOMATA are 

met with in connection with the breast, thyreoid, prostate, 
adrenal, kidney, pituitary, or any other gland, where 
the secreting epithelium of cuboidal type form racemose 
glands. These are the following : — 

(i) ADENOMATA OF THE BREAST.— -Adeno- 
mata of the breast is a disease of young age; usually 
occurring between the ages of eighteen and twenty-five 
years. They are never seen to occur in the male breast. 
They may be single or multiple, grow slowly, and if not 
removed may reach an enormous size. 
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They are clinically exhibited as rounded well- 
defined nodular ntass, freely movable, easily removable 
encapsuled tumours, arising in the outlying lobules of 
the breast with which they do not exhibit any con- 
nection. They usually become cystic but occasionally 
may remain solid. 

As described above two types of Adenomata of the Two types, 
breast are met with, viz. : — 

(a) The Pericanalicular Adeno-fibroma. 

( b ) The Intra-canalicular Adeno-fibroma. 

They may become hard or soft and vascular accord- 
ing to the varying degree of proliferation of the cells of 
the fibrous stroma or glandular epithelium ; or may be 
cystic, or cysts may be almost entirely absent, when 
they are described as (1) Pure Adenoma (2) Fibro= 

Adenoma, or (3) Fibro=Cystic Adenoma, or (4) if the 
cystic cavity is of a large size they are described as 
Adenocele. 

Microscopically, at first a breast tumour exhibits to Micros- 
consist of fibrous stroma composed of connective tissue apperraace, 
corpuscles provided with blood vessels. In the substance 
of the stroma are seen newly-formed gland tubes in 
various stages of evolution from imperfectly finished 
tubes to perfectly formed large acini. At first these 
tubes are branching and irregular and are solid and 
closely packed with epithelial cells, but at a later stage 
a central channel is formed and the epithelial cells tend 
to assume the task of lining the acini. In some areas 
these channels are distended into spaces or cavities lined 
by one or two layers of cubical epithelium. Later, this 
stroma may grow abundantly and form the Pericanali* 
cular Adeno»Fibroma. In other instances small masses 
of fibrous tissue form into rounded nodules under the 
epithelial layer and project into the acini and thus block 
it by cabbage leaf-like folds in it, forming the Intracanali- 
cular Adeno-Fibroma. 

On the other hand as has already been explained 
the gland acini may become enormously dilated to form 
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cystic cavities of varying sizes described as Adenocele. 
In the interior of these cysts sometimes papillomatous 
projections may develop by the proliferation of the con- 
nective tissue stroma lined by a single layer of epithe- 
lium, which are described as Papilliferous Cystic Ade- 
noma. It often becomes doubtful whether such pro- 
liferation is of non-malignant nature. In the mammary 
gland and ovary as described above, such transforma- 
tion often takes place, and these cases should therefore 
be handled and treated as malignant growths. 

(«) Adeno- (ii) ADENOMA OF THE THYREOID. 

mata of the 

Thyreoid. 

This may be : — 

(a) Foetal gland type, 
f b) Adult gland type. 

Some interesting general features may be con- 
veniently described here regarding the development of 
glands from the foetal type to adult type, as that will 
clear many points of confusion in dealing with neo- 
plasms and blastomatoids of some glandular structures 
such as the thyreoid, the breast, and the prostate which 
resemble each other in many respects in pathology. 

If a foetal thyreoid is examined with the naked eye 
it will be observed to consist of remarkable degree of 
lobulation ; under low magnification these lobules are 
seen to be widely separated by an abundant connective 
tissue stroma. A foetal thyreoid wholly differs from an 
adult type in structure. At first it consists of a mass 
of embroyonic cells which cannot be differentiated. 
Later all these cells arrange in tightly packed masses in 
different alveoli, separated by connective tissue stroma 
described above. Finally during the last stage of deve- 
lopment the cells are grouped in the form of lining or 
wall of acini. In adult life sometimes solid masses of 
cells may be found in the interacinous parenchymatous 
tissue the so-called “foetal rest” which gives rise to 
Adenoma composed of foetal type of cells 
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With the advent of puberty and advancing age the 
acini develop more and more, but the inter-acinar tissue 
reduces, till little of the latter structure remains, and 
this inter-acinar tissue rather varies more with different 
age periods than with different states of glandular acti- 
vity. 


Now when the glandular activity sets in an in- 
teresting phenomenon takes place in the structure of 
the epithelial cells; viz., the epithelial cells elongate 
into high cubical or low columnar epithelium. At this 
stage the nucleus no longer fills the body of the cell. 
The blood vessels of the stroma become full and dis- 
tended showing a tide state. 

When the gland is in resting condition the alveoli 
are distended with dense colloid material, the lining epi- 
thelium are turned more flattened or of low cubical type, 
and no congestion remains in the stroma. This resting 
stage is the storing stage of colloid, in which iodine 
or more correctly, an organic compound containing 65 
per cent, of iodine which is especially described 
as thyroxin is stored in the gland which acts as a 
stimulant in body metabolism. This active principle 
of the thyreoid if administered into the system ex- 
hibits a remarkable power of invigorating the activity 
of the organism, or supplementing the effects of thyreoid 
insufficiency as occurs in diseased condition such as 
myx< edema. It may be remembered that whereas the 
female breast has got abundant lymphatic supply, and 
it produces milk, thyreoid has an abundant blood supply 
which supplies an internal secretion in the form of 
thyroxin. 

So that physiologically secreting glands such as the 
breast and thyreoid show the following definite stages after 
development, viz., activity, ^ > hyperplasia hyper- 

trophy + hyperplasia or in other words adenomatous 
condition finally ending in repose or rest, that is the 
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stage of involution. For details vide Vol. I. Part I. 
Chap. 1. 

Any condition of enlargement of the thyreoid is 
clinically described as goitre. It is a strange peculiar 
fact that the big fours, viz., the inflammations, tuber- 
culosis, syphilis and malignant disease very rarely attack 
the thyreoid. 

So far as the enlargement of the thyreoid or in 
other words formation and development of goitre is 
concerned, any physiological stimulus such as puberty, 
menstruation, pregnancy ; or pathological irritation such 
as bacterial infection ; or even psychic disturbance such 
as shock, may demand greater iodine supply, which 
irritates it to hyper function followed by hyperplasia and 
hypertrophy. 

The adenomatous goitre or in other words Adeno- 
mata of Thyreoid may arise in connection with the 
lateral lobes, isthmus, or thyro-glossal duct of the 
gland. They are met with, as stated above, in two 
forms, viz. : — 

Foetal type. 

Adult type. 

(a) FOETAL GLAND TYPE ADENOMA.— In 

this form for some unknown reason the foetal cells are 
awakened into activity. It is a single tumour consist- 
ing of solid mass of spheroidal epithelium resembling 
the structure found in developing thyreoid as explained 
above. It does not develop into any great size. De- 
generations are most common in this form of goitre. 
Haemorrhage, hyline degeneration, colloid degeneration 
in haemorrhagic areas, fatty degeneration, necrosis, cal- 
careous degeneration, and even actual calcification often 
occur in this form of goitre. This form like the others 
may be Toxic or Non-Toxic. 

(b) ADULT GLAND TYPE ADENOMATA.— 

These tumours consist of many spaces lined with one 
layer of flattened spheroidal epithelium filled with colloid 
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as in a normal gland. Adult type Adenomata are more 
frequently met with than the former; they are multiple 
and unlike the previous form they may attain a very 
large size. One or two cystic spaces may attain a very 
large size where haemorrhage may also occur and cause 
destruction of the epithelium with the septa. Not only 
the septa with the epithelium may be destroyed by 
haemorrhagic degeneration, but in this form the accum- 
ulation of colloid may be so great as to constitute the 
tumour of circumscribed masses of colloid material, each 
nodule being surrounded by more or less well developed 
fibrous capsule. The colloid material met with is simi- 
lar to that of the normal thyreoid gland. The epithe- 
lium is not flattened but cubical, or may even approach 
the columnar type. The tumour being definitely en- 
capsuled, may be more or less easily enucleated. This 
form of goitre may also be Toxic or Non-Toxic. Vide 
photo plate No. XL,I. 

There is no doubt that in some cases of old standing 
Adenomata malignant changes may take place. 

(Hi) ADENOMA OF THE PROSTATE.— This is 
a very common tumour which occurs in the male after 
the age of fifty-five. The neoplasm is of the fibro- 
adenomatous type, and may be hard or soft as occurs 
in the breast of the female ; the microscopical appear- 
ance of the two conditions being so similar that it may 
be impossible to say under the microscope whether the 
cut tissue was from the adenoma of the breast or pros- 
tate. 

Prostatic Adenomata are definitely cn capsuled, the 
normal portion of the gland being compressed, and 
flattened around them. 

It is yet an undecided question whether prostatic 
adenoma is not a blastomatoid process. 

The most important Adenomata are dealt with here. 
For their detailed description and Adenomata arising in 
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connection with other organs the reader is referred to 
Regional Surgery. 

DIAGNOSIS. — For differential diagnosis from other 
tumours and swellings, vide Chapter VI of this volume. 

SECONDARY CHANGES often occur in Adeno- 
mata, most of which have already been described. The 
common secondary changes are: (1) Fatty degeneration 
of the epithelium; fatty degeneration in the contents of 
a cyst ; cholesterin formation from free fat. (2) 
Haemorrhages in the cysts, caused by badly formed blood 
vessels. (3) Occasionally inflammatory processes may set 
in. (4) Malignant transformation of the epithelium into 
carcinoma ; occasionally the connective tissues undergo 
a sarcomatous change. 

The malignant Adenomata have no basement mem- 
brane as in simple Adenomata. They infiltrate into the 
neighbouring tissues, implicate the lymphatic glands, 
and give rise to secondary growths. They exhibit other 
signs and symptoms of characteristic malignant features, 
e.g., cachexia, etc. Moreover the epithelial cells in non- 
malignant adenoma are uniform in size and shape and 
their nuclei exhibit no mitotic figures which are the 
characteristic features of malignancy. 

Adenomata may develop at any age. They may be 
congenital also. 

TREATMENT of Adenoma is complete extirpation 
as * early as possible, to prevent its transformation into 
malignant tumours. 


SUMMARY. 

NON*M ALIGN ANT NEOPLASMS. 

A. Hylomata. 

B. Lepidomata. 

Their differentiating features. The list of non-malignant 
tumours. 



SUMMARY 


177 


A. H YIvOMAT A . 

I. I/IPOMA. 

(a) Blastomata : — 

(i) focalized Subcutaneous lyipoma. 

Treatment — operation. 

( ii ) Deep Intermuscular I lipoma or Subfascial 

lyipoma. 

(tit) Parosteal lyipoma. 

Treatment. 

( iv ) Pericranial lyipoma. 

Treatment. 

(u) Sub-serous lyipomata. 

Treatment. 

(vi) Fatty Hernia of the lyinea Alba. 

Treatment. 

( vii ) Sub-synovial lyipoma. 
lyipoma Arborescens. 

(viii) Submucous lyipoma. 

(ix) Painful lyipoma of the foot or Tubby’s 
Disease. 

Na? vo-Iyipom a . 

(b) Blastomatoids or lyipoinatosis. 

(c) Mixtures and Transformations. 

Fibromatous, Myxomatous and Sarcomatous lyipoma. 
Xanthoma. Xanthoma Diabeticorum. 

II. FIBROMA. 

( i ) Soft and 
(ii) Hard. 

Hpulis, Fibrous-polypus of the nose. 

Fal se-neuroma ta . 

Blastomatoids. 

(i) Molluscum Fibrosum. 

(ii) Kelloids or Cheloid. 

Degenerations. 

III. CHONDROMA . 

(1) Kcchondroma. Solitary Type. 

(2) Bnchondroma. Multiple Variety. 

(3) Chondroma of Teratomatous nature. 
Blastomatoids. Ecchond roses. 

Chordoma. 

IV. OSTEOMATA . 

Blastomatoids. Osteoid and Hyperplastic processes. Meta- 
plastic process. 
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(f) Cancellous Osteomata. 

This type is associated with growth and development. It 
is perhaps a blastomatoid process. 

(ii) Compact or Ivory Exostoses. 

They develop in the cranium. 

V. MYXOMATA. 

True Myxoma is perhaps unknown. Myxoma is perhaps a 
degeneration. Quick tendency to Malignancy. Treatment. 

VI. MYELOMA. 

VII. LYMPHOMA. 

VIII. MYOMATA. 

(i) Rhabdo-Myoma. 

(ii) Fibro-Myoma, or Eeiomyoma or Fibroids. 
The Uterine Fibromyoma. 

IX. ANGEIOMA. 

(i) Non-malignant Ilistioma. 

(ii) Malignant Cytoma. 

X. GUIOMA. 

Other variations. Ependymoma. Gliomatosis. Diagnosis. 
Treatment. 


XI. NEUROMATA. 

Many are blastomatoids. 

(1) Neuroblastomata. 

(2) Glaiiglioiieuroriiata. 

(3) Paragangliomata. 

Carotid Tumours. Clinical Varieties. 

A. True Neuromata. 

B. False Neuromata. 

B. UEPIDOMATA. 

I. ENDOTHEUIOMATA . (Non-malignant) . 

Two groups of Angeiomata. 

I. ANGEIOMA. 

Three Types. 

(i) Capillary or Simple Naevus. 

Three clinical varieties of Capillary Naevus. 

(a) Mother’s Mark or Simple Naevus. 

(b) Portwine stain or Telangiectases and 

Naevus unius lateris. 

(c) Spider Naevus or Naevus Araneus. 

(ii) Cavernous Angeioma, and Haemangeioma 
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Simplex. 

Visceral Form in the Fiver. 

(iii) Plexiform Angeiomata. These are really 

Aneurysms. 

2. LYMPH ANGEIOMATA. 

Three groups, viz., 

( i ) The capillary Fymphangeiomata. 
Nmvo-Fipoma . 

( ii ) Cavernous Fymphangeioma. 

Macroglossia and Macroclieilia. 

(iii) Fymphangiectasis. 

(a) Simple. 

( b ) Cystic. 

Cystic Hygroma. 

3. SEROUS ENDOTHELIOMATA. 

(1) Cerebral Membrane. 

(i) Meningioma. 

(ii) Psammoma. 

(2) Pleural. 

(3) Capillary vessels. 

Psammomata. Endothelioma in the Pleura. 

( i ) Potato Tumour. 

(ii) Perithelioma. 

(iii) Mixed Parotid Tumours. 

( iv ) Giant-celled Tumours of the Tendon 

Sheaths. 

II. FPITHKFIAF TISSUE TUMOURS. 

A. PAPIFFOMATA. The structure of a Wart. 

(1) Cutaneous Papilloma. 

( i ) Hard Warts. 

(ii) Soft Warts. 

(2) Mucous, or Moist Papilloma. 

(i) Villous Papilloma. 

(ii) Soft Papilloma. 

(3) Intra-cvstic Papilloma. 

Blastomatoids of Epithelium. Callosity. Keratoma. Para- 
fin or Billiarzia Irritations. Condylomata and Coccidiosis. 

B. ADENOMA. Fibro-Adenoma or better Adeno- 
fibroma. Two Types. 

( i ) Hard or Peri-canalicular. 

(ii) Soft or Intra-canalicular or Cabbage-like. 


1 ? 
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Cyst-adenoma. 

According to the histological character of the cells it is 
called. 


(1) Columnar-celled Adenoma. 

(2) Spheroidal-celled Adenoma. 



CHAPTER IV. 


MALIGNANT NEOPLASM. 

Before we proceed to study Malignant Neoplasms we 
must understand what we mean by the term Malignancy. 

By the term malignant we clinically mean whatever 
ultimately ends in a fatal termination of the host. But 
this effect on the host may be due to indirect cause of 
mechanical nature, such as death produced by obstruc- 
tion of the bowels caused by the mechanical pressure on 
the bowels by a non-malignant ovarian or uterine 
tumour. The fatal result in the latter circumstances is 
a mere accident and not due to any pathological pro- 
perty inducing it. Pathologically, by malignancy we 
mean certain distinct features and properties which 
although invariably turn the issue fatal as an ultimate 
effect on the host they do so in respect to these pro- 
perties and not to the ultimate fate of the host in the 
shape of his death. That is to say, malignancy indicates 
certain cachectic or pathological effects on the host 
which is the criterion of the type of a malignant tumour. 
And therefore there are certain accepted signs of malig- 
nancy by which we clinically and pathologically describe 
a tumour as malignant. These are as follows : — 

SEVEN SIGNS OF MALIGNANCY. 

(1) Rapidity of growth. 

(2) Power of autonomous growth of continuous 

nature. 

(3) Metastases and dissemination. 

(4) Tendency to central degenerations. 

(5) Ulcerations. 

(6) Cachexia and anaemia. 


Malignant 

neoplasms. 


Malignancy 
clinical and 
pathologi- 
cal. 


vSeven 
Signs of 
Malignancy. 



Character- 
istic patho- 
logical 
features of 
malignancy. 

(i) JForma- 
tion. 

(ii) Pro- 
gress of 
growth. 


( iii ) His- 
tory of in- 
cidence. 

(iv) Ag e - 


(v) Cap- 
sule. 

(vi) Vege. 
tative or 
embryonic 
character 
of cells. 
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(7) Embryonic character of cell. 

Many of the above signs and some other clinical 
signs such as local recurrence after removal, may be 
misleading; as even a non-malignant tumour may recur 
at the neighbourhood of the site of the operation if a 
little portion of it is left behind. On the other hand 
the operation being undertaken in time, if we realize our 
situation as a thorough surgeon and remember the area 
of permeation while excising a cancer, there should not 
be any recurrence. 

The characteristic pathological features of Malig- 
nancy by which we determine them to be so are the 
following : — 

(i) Their formation is always incomplete. They 
resemble no normal structure, organ, tissue, or cell. 

(ii) Their progress of growth is generally rapid. 
At the start they are usually single, rarely multiple. 
Malignant tumours are as a rule painless in its earlier 
stage, and since they give rise to no symptoms at the 
beginning it is impossible to guess accurately, the 
duration of the majority of the internal growths. 

(Hi) There is generally a history of incidence 
in the shape of irritation or chronic inflammation. 

(iv) They usually grow after the adult age. 
But usually Sarcoma develops at the first half of life, 
Carcinoma develops after 30 years of age. 

fa) They are devoid of fibrous capsule. 

(vi) The cells are generally atypical, or aber- 
rant in type, or embryonic. They deviate very widely 
from the normal histology of the affected region and 
therefore structurally and functionally they differ from 
the tissues or organs from which they develop. This 
deviation from the normal histological structure is called 
Anaplasia. The general rule is the greater the degree 
of anaplasia the more the malignancy. Both the struc* 
ture of the cells as well as their arrangements and in 
some instances the distinctive appearance of the cells 
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and their highly specialized function are lost, e.g ., 
Non-malignant Adenoma of the breast approaches the 
structure of the normal mammary gland, but adeno- 
carcinoma remains far from it; so also their prickle 
cells fail to reproduce their prickles and degenerate into 
simple forms. Sarcoma of the small round-celled type 
is the most malignant sarcoma, although the cells look 
very much like, only a little bigger than, the round cells 
of the blood. At the other side of the scale on the 
other hand some connective tissue tumours develop into 
perfectly adult type of cells and are entirely non-mali- 
gnant; e.g., in a Fibroma the parenchyma cells in it 
develop fully to an ordinary normal histological adult 
fibre, and for this feature it is classed as non-malignant; 
but as an intermediate example, in a Fibro-sarcoma 
although the parenchyma cells exhibit a tendency to 
become organized into a tissue which bears a close re- 
semblance to the normal histological connective tissue, 
and develop almost into well-formed fibrous tissue but 
not wholly so, are malignant ; because they do not develop 
wholly so. They are therefore a little less malignant 
than a round-celled Sarcoma. In a tumour like Sarcoma 
the cells do not develop beyond the embryonic stage, 
in a Fibro-Sarcoma they go a little beyond the em- 
bryonic stage, but not up to the exact normal type, but 
in a Fibroma on the other hand the tissue succeeds to 
reach the normal adult standard, and therefore not at all 
malignant. Therefore the degree of malignancy varies 
inversely to the success of development into adult 
standard. 


(vii) They manifest very marked presence of 
mitotic figures in the nuclei of cells indicating rapid 
growth . 

(viii) Thev exhibit a characteristic feature of 
diffuse infiltration both local and general. They increase 
only to some extent by growth and expansion, but 
mainly do so by infiltration of the neighbouring tissues. 


( vii ) Mito- 
tic figures. 


(viii) Infil- 
tration. 
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( ix ) Metas- 
tatic 
growth. 

(x) Forma- 
tion of 
Blood 
Vessels. 


(xi) Anae- 
mia, Cach- 
exia and 
Death. 

(xil) Re- 
currence. 


Dissemina- 
tion and 
Metastases. 


Methods of 
spread. 


(ix) Metastatic growth is always prominent, and 
when they are situate on the skin, they lead to ulcera- 
tion. 

(rr) Formation of blood vessels is always incom- 
plete. They may sometimes consist of thin-walled 
vessels but usually little formation of vessel wall is 
observed. Generally they are mere interspaces or inter- 
stices with little, or no vessel wall. 

(xi) There is characteristic cachexia, or signs of 
general toxaemia, sepsis, infiltration in the glands, etc., 
finally ending the scene in death. 

(xii) They are generally always followed by 

recurrence after removal. 

(xiii) Increase of antitryptic power, and lipo- 
clastic action of the serum, are other evidences of 
malignancy. 


DISSEMINATION AND METASTASES. 

Dissemination means the spread of the growth at 
the neighbourhood or anywhere of the affected person. 
Metastases mean secondary growths in the shape of 
colonies. A non-malignant tumour grows only by 
expansion of its own body as a toy balloon would expand 
on blowing. No part of it is separated from the tumour 
to grow elsewhere or carried by the circulation, its com- 
ponent parts being bagged in a capsule. 

A malignant tumour on the other hand grows by 
extension, and has no bag or capsule and therefore every 
part of it is free to separate or wander out or extend as 
it would like utilizing any opportunity it may encounter 
to avail of. Such opportunities to enable a malignant 
tumour to spread are the following: — 

1. Infiltration or penetration via tissue lymphatic 
spaces and interstices. 

2. Permeation or penetration via the lymphatics. 
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3. Transplantation . 

4. Embolism. 


1. INFILTRATION. 

Infiltration consists of direct encroachment upon the 
tissue lymphatic spaces and interstices without any 
respect for the neighbouring tissues. The cells directly 
penetrate into any interspace or chink they can get in. 
Infiltration is the earliest disseminative process, and is 
best observed at the microscopic growing edge, within 
six inches from the visible margin of the tumour. It 
is a comparatively slower process, and is often inter- 
rupted as the tissues resist the encroachment. In this 
process the cells extend outwards between the planes 
of fascia, fat cells, fibrous bundles, muscle fibres, or 
wherever it can penetrate and consequently the tumour 
becomes very distorted and irregular in form. In the 
course of this extension the cells of the growing edge 
may encounter a vein or a duct or any large vessel to 
be carried away as emboli. 

But in comparison to the next process of dissemina- 
tion called Permeation, Infiltration is relatively a less 
dangerous process. 


2. PERMEATION. 

Permeation, or more correctly it should be des- 
cribed as Permeation of the Lymphatics. — By this pro- 
cess of spread, is meant the gradual but comparatively 
rapid method of extension of the outlying processes of 
the tumour in the form of solid plugs or columns of 
the tumour cells into, along, and always limited to, 
the lumen of the lymph vessels, which are more or less 
open tracks. The lymphatics so affected do not exceed 
more than 40 — 50 ^ in diameter. 

When such a process of extension takes place any 
or all of the four following things may happen ; viz . : — 


1. Infiltra- 
tion. 


2. Permea- 
tion. 
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(a) Inflammatory perilymphatic reaction at the 
surrounding area of the lymphatic vessels around them 
which according to the methods of all reactive changes 
is evidenced by an accumulation of reactive and repara- 
tive cells such as the lymphocytes and fibro-blasts. 
This reparative attempt may be so successful as to con- 
vert the vessel into a small mass of fibrous tissue, and 
thus may very successfully obliterate the vessel and 
choke and kill the tumour cells finally effecting a cure. 

( b ) The vessel, through which the column of 
tumour cells makes its way like a finger into a 
tightly fitting rubber gloves, may be distended and as 
a result of such distension thus produced its wall be- 
comes stretched and maj^ finally burst ; thus changing 
its method into Infiltration as a means for further sub- 
sequent spread. In this circumstance the inflammatory 
perilymphatic reactive process fails to arrest the spread. 

(c) Whatever may or may not happen as describ- 
ed under the previous paras, the distal end or the grow- 
ing tip of the plug may still escape the process of chok- 
ing or ejection from the vessel by bursting, and proceed 
with the extension of the growth by further permeation 
of the same lymphatics, their branches, and the glands. 
So that it may appear as a solitary nodule at a distance 
from, and apparently unconnected with the primary 
tumour. 

( d ) While thus proceeding from a smaller to a 
bigger channel any part of the tip of the tumour column 
may get detached and float on as an embolus, and be 
arrested somewhere at a more convenient place, to pro- 
liferate into a secondary isolated nodule by metastasis. 

Microsco. Now clinically, the most important point is the 

Edge r0Wing extent up to which this permeation takes place and the 

Extent and tissue where it takes place. We cannot by naked eye 

SD3C6 of • * ** * 

permeation, examination actually determine the spot where the tip 
of the growing edge extends and clinically this margin 
or zone is inappreciable; and therefore this growing 
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edge may be described as microscopic growing edge. 
It has been found by all observers that this microscopic 
growing edge forms a small circle immediately around 
the growth and extends up to a diameter of roughly 2 ft., 
situated only in the deep fascia avoiding the smaller 
vessels and the larger trunks where the force of circulating 
stream is sufficient to sweep the protruding cells away 
as emboli, extending only through those with a lumen 
of 40 — 50 in diameter. 

We should therefore in all our operations or radium 
therapy consider this centrifugal extension and always 
bear in mind three distinctive zones, around the central 
point of infection, viz. : — 

(a) A circle of secondary nodules each of which 
may be isolated, or all of them confluent or contiguous 
to each other, the intermediate permeated space or zone 
being destroyed. 

(b) External or peripheral to the above, a zone of 
Perilymphatic Fibrosis. 

(c) The Microscopic Growing Edge. 

An operation for the cure of cancer can only be 
possible and successful when the whole area consisting 
of the three zones is thoroughly removed. 


3. TRANSPLANTATION. 


3. Trans- 
plantation 


Dissemination taking place without the help of lymph 
spaces or blood vessels, but where the seeds transfer and 
grow at a new place is called Transplantation. Trans- 
plantation may take place under the following circum- 
stances. Viz. : — 

(a) By 'Kissing contact 1 or Transplantation by 
Apposition. This form of Transplantation is not very 
frequent. It takes place where a surface is in actual 
direct contact with a malignant growth, e.g. t a growth 
ou an affected labium transmitted to the other, or a 
cancer >f the cervix uteri to the wall of the vagina. 
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Unless there happens to have some injury or abrasion 
on the unaffected surface the transference of the tumour 
cells is not probable on a normal epithelium. 

( b ) Transplantation by Inoculation. If in the 
course of removal or exploration the tumour cells are 
left behind on an injured surface they may behave as 
grafts to grow on the raw surface, e.g>, an exploration 
done on an enlarged liver for diagnosis, if affected by car- 
cinoma, may be the cause of producing cancer on the 
surface of the abdomen at the site of the puncture. 
During operation of excision of the cancerous breast the 
tumour cells may be easily transplanted on the incision 
wound unless the flaps are carefully protected. 

(c) Transccelomic and Trans-serous Transplanta- 
tion. This method of transplantation occurs should a 
malignant growth burst through the lining membrane 
into a serous cavity, such as the peritoneum or the 
pleura. This form of transplantation may also occur as an 
ultimate end of permeation, e.g ., there are numerous fine 
anastomoses which pierce the parietes, and connect 
the lymphatic plexus of the deep fascia with the sub- 
endothelial lymphatic plexuses of the pleura and peri- 
toneum, and the mediastinal and portal glands. Permea- 
tion along these lymphatics, e.g. y a breast cancer is the 
main source of visceral metastases. As soon as the 
subserous plexus is reached the cancer cells may easily 
erode the overlying endothelial layer and escape into the 
peritonetim. Thus breast cancer may be seen with 
metastases on the ovary, as the gravity and muscular 
movement help the free cancer cells to migrate diffusely 
inside the peritoneal and pelvic cavity. It may be 
remembered that in the epigastric angle it is only the 
linea alba constituted of a single layer of fibrous tissue 
which separate the deep fascia of the parietes from the 
subperitoneal fat, and the distance from the mammary 
cancer circumference to the epigastric angle is only 
one inch, a space which may soon be traversed. 
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This extension is clinically described as Epigastric 
Invasion of the Abdomen. 

4. EMBOLISM. 

4. Embolism — This method of metastasis need 
not be detailed here. Embolism is the method which 
was believed to be the only way of dissemination in 
the former days. In malignant tumours of connective 
tissue origin the parenchyma cells are in close contact 
with blood vessels, and therefore we find sarcoma is 
more easily disseminated via blood vessels to produce 
metastases. In infection we found the first set of 
colonies settle in the lungs which is the first port of 
arrest, but this is far true in malignant dissemination, 
and lungs are often found apparently clinically free from 
such deposits when other organs are affected. As a 
matter of fact they do occur but become surrounded by 
thrombosis which successfully encapsules or destroys 
them. Retrograde Embolism, Tissue Predilection are 
other theories to explain various other anomalies of 
metastases. Embolism occurs more frequently than so 
much of metastases, and it is doubtful whether all emboli 
retain their power of metastasis. 

Metastasis is affected in various other ways, and like 
infection it exhibits an extraordinary degree of variation 
according to the following conditions. Viz. : — 

(1) Tissue Predilection. 

(2) Size. 

(3) Number. 

(4) Time of appearance. 

(5) In the different classes of Neoplasms. 

(6) In the different sites of the body in similar 
tumours. 

(7) In clinical importance. 

(8) Its comparative development in relation to the 
primary growth. Occasionally the secondary growths 
outbid the primary one in clinical picture. 


4. Embol- 
ism. 
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The degree 
of malig- 
nancy and 
their varia- 
tion in 
secondary 
growths. 


The consist- 
ence of a 
malignant 
growth 
varies with 
malignancy. 


The modes of metastases and extension sometimes 
clinically help us to ascertain the extent, and to diagnose 
the kind of malignant growths, e.g., carcinomata spread 
by means of the lymphatics, and hence secondary 
growths are very common in the lymphatics. In sarcoma, 
which disseminates via the blood stream, the viscera are 
more affected than the lymphatic glands. On the other 
hand in glandular or adenomatous carcinoma the 
viscera as well as the lymphatic glands are both 
affected. In squamous epithelioma it is only the 
lymphatics which are affected, the viscera generally 
escape. 

The local symptoms and general signs of malig- 
nancy proportionately vary in different tumours accord- 
ing to the degree of malignancy, and especial peculiarity 
of some particular tumours. In some tumours the local 
lesions and in others the general symptoms, more or less 
predominate; for instance, in Melanoma, the primary 
growth appears to be insignificant, but the secondary 
disseminations in the viscera may be very extensive and 
immediately fatal. On the other hand a rodent ulcer 
will never produce any visceral or other secondary 
growths, but the local destruction is very slow and may 
be horribly mutilating. The latter is non-malignant in 
the opinion of recent observers. Roughly speaking 
cancer has never proved local at any stage, or not to be 
general at every stage. 

The consistence of a malignant growth varies with 
malignancy. That is to say, the more malignant and 
rapidly growing a neoplasm is, the less becomes the 
chance for the stroma to proliferate. The slower the 
growth the more abundant is the formation of the stroma. 
This comparative absence in one case or abundance of 
stroma in the other, makes the neoplasm hard as in 
scirrhus cancer, or soft as encephaloid cancer ; and 
clinically we describe them as such according to 
consistence. 
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GEOGRAPHICAL DISTRIBUTION. 

THE INCIDENCE OF CANCER IN INDIA. 

It is interesting to observe that the neoplasmic The In- 
growths have some peculiar geographical distribution, Cancer. °* 
It is believed to be more common in the west than in 
the east. Even in the west the mortality in cancer has 
increased more than twice in the space of two genera- 
tions. Probably few families of ordinary size escape 
cancer in three consecutive generations. One person in 
seven over the age of 30, dies of cancer in England. 

In India the Himalayan tracts are definitely more 
favourite soils for malignant neoplasms than the plains. 

In Nepal and Kashmir cancer is as common as in 
England. 

Incidence of benign tumours are more or less equally 
distributed all over the world. 

Malignant transformation of ulcers, is not as common 
in the east, or warmer regions as it is in colder countries. 


AGE INCIDENCE 

Neoplasms, particularly those of malignant type are Agelnci- 
seen in younger patients in the tropics than the average <ience * 
age at which they occur in the colder countries. In 
India “economic distress and nutritional defects of the 
indigenous population have been referred to as direct or 
indirect causal agents.” 

In this connection, dirty habits of the Himalayan 
people may to a certain extent account for many malig- 
nant neoplasms at an earlier age. In this earlier age 
tumours, if the age factor is seriously allowed for, 
squamous-celled cancers are much more common in 
Bengal. Cancer of the tongue and buccal region and 
penis in the males, and that of the cervix and liver in 
females, are common amongst Bengali Hindus at a com- 
paratively younger age. Of all the known factors age 
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Sex Inci- 
dence. 


Site Inci- 
dence. 

Gastro- 

intestinal 

tract. 


is by far the most constant and significant one. If we 
say cancer is unquestionably a disease of age, and the 
cancerous process is a function of age, we ought to 
substitute the term senility for age in India. It is not 
the question of the number of years a person has lived, 
but it is always a question of age conditions; and in 
Bengal we ought to say cancer is a function of pre-senility. 
The age factor is in truth dependent upon age 
retrogression. It may be a question of local senility 
rather than general senescence. It is the degree of 
senility which is the true measure of the proneness to 
cancer, that is to say, the more senile the patient the 
more susceptible is he to cancerous growths. He need 
not necessarily be old in age. On the other hand in 
advanced senile atrophic conditions cancer hardly 
develops. Tissues and organs which have started to 
decline and slide down hill to retrogression are most 
prone to develop cancer. 

SEX INCIDENCE. 

The general idea in India is that female sex is prone to 
cancer, but the only part played by sex in the incidence 
of cancer is the determination of its relative site 
incidence as a help to correct diagnosis, e.g. f in the 
female the cervix, uterus, ovary and the mammary 
glands are the most frequent seats of malignant tumours; 
whereas in the male the buccal mucosa, tongue, stomach, 
rectum, and penis, are the commonest sites. Amongst 
unmarried women and amongst widows cancer of the 
breast and ovary are a little more frequent than amongst 
married women. Cancer of the cervix on the other hand 
is more prevalent among married women. 

SITE INCIDENCE. 

The feature of site incidence in India is a little 
different from what is found in the west. Gastro- 
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intestinal cancers exhibit greater preponderance in 
England than in India, although chronic dyspepsia, 
amsebiasis, diarrhoea, dysentery, hook-worm, typhoid, 
etc., are more commonly met with in India. True ulcers 
in the stomach, papillomata, adenomata, etc., are 
uncommon, and even in some districts affected by gastro- 
intestinal infections where a few cases are met with they 
do not seem to lead to malignancy to any great extent. 

Rectal adenoma and piles become easily cancerous. 

Primary cancer of the liver is common in Bengal. It Liver, 
is as common amongst orthodox Hindus, as the staunch 
Mahomedans. Amongst women, whether meat-eaters as 
the Mahomedan women, or orthodox Brahmin widows 
who are strictly vegetarians, cancer of the liver is equally 
seen. Cancer of the liver is seen at all ages from 25 
to 60. It is often preceded by amoebiasis or cirrhotic 
changes in that organ. Possibly either the parasites in 
the living condition, or the toxin of dead parasites pro- 
duces some chronic irritation of the liver tissue resulting 
in cell proliferation, and hyperplasia of blastomatoid 
nature which ultimately end in tumour formation. In 
Europe primary cancer of the liver is very rare. In the 
west, cancer of the liver is usually secondary and it 
starts in the intrahepatic bile ducts and bile passages from 
cancer of the colon and upper part of the rectum but in 
the Tropics it originates in the liver cells. Several varie- 
ties of liver-cell carcinomata are described in the west 
also. 

It is interesting to observe that although spleen Spleen, 
receives its blood supply from the same source as the 
liver, cancer of the spleen is very rare. 

We have already stated that the occurrence of Education 
cancer is influenced or excited by antecedent conditions public, 
which are generally of the nature of constant irritation 
or chronic inflammation, infective or otherwise. 
Hutchison many years ago described this antecedent 
condition as “precancerous condi tion”. If we could 
educate the public to be acquainted with this precedent 
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phase, in certain instances cancer may be prevented. 
These “precancerous conditions” in the digestive tract 
excluding the buccal cavity are the following; in the 
oesophagus, stricture from injury, caustics, etc. ; in the 
stomach, peptic ulcers; in the liver, amoebiasis and other 
parasitical inflammatory hepatitis, chronic cholecystitis, 
gall-stones, etc. ; in the intestines, chronic inflammation, 
adenomata and diarrhoea ; in the pancreas, chronic 
pancreatitis and pancreatic calculi ; in the rectum, 
adenomata, fissures, haemorrhoids, chronic symptomatic 
diarrhoea, etc. 

Malignant growths of the buccal mucosa, and the 
face, the jaws, the tongue, are frequent in India. They 
are generally of a virulent type. Betel mixed with 
lime, raw tobacco leaves, and other substances as soorti , 
jardah, musk, constantly chewed and kept in the form 
of a bolus or a mass under the tongue, or between the 
gum and the cheek, are the fruitful causes of exciting 
malignant growths. Pre-existing leukoplakia from 
syphilis excites the progress. Sometimes noil-malignant 
tumours also develop on the tongue, especially of young 
women (Vide photo plate No. XXXVII which may 
attain enormous size. The “precancerous conditions” 
of the tongue are leukoplakia, jagged teeth, wounds, 
scars, etc. 

Cancer of the cervix-uteri is comparatively common 
amongst married women, and sometimes amongst young 
women. Cancer of the uterus is also fairly common 
amongst women after climacteric. It is curious that 
uterine and mammary cancers are fewer in India 
amongst lower class of people than upper classes; at least 
they are not as commonly met with as in any other 
countries. Lacerations and erosions of the cervix, endo- 
metritis, repeated pregnancies, are the respective pre- 
cancerous conditions of the cervix, uterus, and ovaries. 
Chronic mastitis and chronic eczema of the nipple, 
repeated knocks received on painful parts of the breast, 
may induce cancer of the breast. 
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Cancer of the penis is a frequent occurrence amongst 
Indians. Syphilitic history has been determined in more 
than sixty per cent, of cases. Circumcision is not proved 
to be preventive. Vide photo plate No. XLV. 

Malignant growths in the skin is not uncommon in 
the Tropics. It is generally associated with some para- 
sitical infection or irritation from ulcers left after burns, 
chemical irritants, lubricating oils, wounds, and exposure 
to heat, (vide photo plate No. XLH. The most frequent 
“pre-cancerous” conditions of the skin are, chronic 
dermatitis from exposure to X-rays, pigmented nsevi or 
moles, lupus vulgaris, chronic scaly or fissured lip, 
keloids, vide photo plate No. XXXIII ulcers from con- 
stant irritations, etc. Melanoma are not met with in the 
coloured nations, but amongst the white races it is easily 
excited to malignancy. 


CARCINOSIS. 

In this connection of local site incidence, it may be 
added that, although in most cases a local “precan- 
cerous* ’ condition determining the disease and registering 
it at a particular local site, is found, in most cases there 
exists also a systemic condition, described as carcinosis 
which is the essential morbid basis of cancer, and which 
would represent both; viz., (a) a general or systemic 
or predisposing cancerous, condition, and ( b ) a local or 
inflammatory or exciting precancerous state. “ Carcinosis' 1 
is influenced by metabolic and nutritional factors, and 
1 'precancerous” condition may be produced by internal 
as well as external factors, e.g. y mild low-grade chronic 
inflammations resulting in ulceration, hyperplasia, or 
fibroblastic blastomatoid process; all these latter factors 
amount to a diminished arterial supply, a lessened cell 
resistance and vitality, which mean a preparation of a 
suitable soil, for the neoplasmic growth. 

13 
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The malig- 
nant Atypi- 
cal Cyto- 
mata : — 

I. Epi- 

blastic 

Cells. 


II. Meso- 

blastic 

Cells. 


TISSUE PREDILECTION IN METASTASES. 

We have explained the process of Dissemination and 
Metastasis. But so far as the different sites where second- 
ary growths appear there is some peculiar tendency to 
particular site selection. This peculiarity cannot be 
always explained by any of the different processes of 
dissemination. The different positions in which 
secondary foci develop in various tumours show a 
remarkable tendency to appear according to their own 
choice of tissues or organs. 

Metastasis is very rare in the spleen, whereas liver is 
soon riddled with it, from even a small primary focus in 
the colon ; and although lymphatics are commonly affected 
it is strange how extraordinary number of metastases are 
found in the skull bones in the cancer of the prostate 
whilst only a few lymphatic glands may be affected in the 
lumbar region. It is not clear why in inelanomata of 
the eye and skin, the liver should be so early and 
diffusely affected. Of the other organs the brain, kidney 
and pancreas are less frequently involved. Metastases 
are very rare in skeletal muscles. We are thus faced 
with the fact that certain organs and tissues appear to 
offer an unusually favourable soil for the metastases of 
some particular kind of tumours. 

The malignant or Atypical Cytoinata we are to deal 
with are the following : — 

I. EPIBLASTIC CELLS.— 

(1) Carcinomata. 

( i ) Squamous-celled Carcinoma. 

(ii) Spheroidal-celled, or Carcinoma Simplex. 

(Hi) Columnar-celled, or Adeno-carcinoma. 

(2) Neurocytomata. 

II. MESOBLASTIC CELLS.— 

(1) Endothelial. 

(i) Endotheliomata. 
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(12) Desmocytomata (Sarcomata). 

(i) Round-celled Sarcoma. 

(tii) Spindle-celled Sarcoma. 

(in) Giant-celled Sarcoma. 

(3) Lymphocytomata (Lymphoid cells). 

(4) Myocytomata (Muscle cells). 

(5) Blastocytomata (Mixture of Indifferent cells). 


III. 

PIGMENTED TUMOURS. 

III. Pig- 
mented 
Tumours. 

IV. 

HYPERNEPHROMATA. 

IV. Hyper- 
nephro- 



mata. 

V. 

TERATOMATA, or ORGANOMATA 

Or V. Terato- 


mata 


EMBRYOMA. 

Organo- 

mata. 


I. MALIGNANT EPITHELIAL TUMOURS. 

(1) CARCINOMA. 

Much spade work has been done regarding Carcinoma 
in the previous chapters. All questions and investiga- 
tions in relation to tumours in general, the study of their 
features, and the methods of their treatment, the 
attempts at radical cure are at the present day of 
surgery more or less focussed to carcinoma; and the 
problem yet remains as difficult, and as unsolved to-day 
as it was from the time humanity are trying to solve the 
problem of their ailments. Present day surgery is getting 
tired of the unceasing use of its knife on longstanding 
cancer, but it is getting more vigorous in completely 
extirpating the mass with its possible lymph drainage in 
early cases. 

To proceed now to a detailed study of the various 
types of carcinoma, we come across with tumours derived 
from all the various epithelial tissues of the body which 
manifest a correspondingly wide variations in their 
structures. 
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(i) Lost- 
control. 


(«) Atypi- 
cal and 
embryonic. 


[Hi) Ana- 
plastic. 


( iv ) They 
only 
divide. 

( v ) Absence 
of unifor- 
mity 
amongst 
themselves. 


The main sources from which epithelial proliferation 
of malignant or carcinomatous nature may originate are 
the following: — 

(a) From the lining epithelium. 

(b) From the glandular epithelium. 

(c) From epithelial rests. 

(id) From cells of non-malignant epithelial timours, 
e.g. t the papillomata and adenomata. 

The essential character of a carcinomatous growth 
consists in the following features ; viz . : — 

(i) Unlimited multiplication. We have already 
explained the theory of lost balance and tissue tension, 
vide Chapter II of this Volume. The epithelial tissues 
in our system are constantly changing and renewing under 
some control in our system. This activity of epithelial 
proliferation is looked upon as of a defensive nature in 
our system. This control seems to be entirely lost on 
the revolutionary, aggressive, encroaching, and growing 
cells of a carcinoma. Vide p. 78. 

(ii) But these growing cells show little resemblance 
to normal tissues or glands or structures. They are 
absolutely atypical and never attain the adult type, 
remaining always embryonic. 

(Hi) They lose all their specialized characters, and 
revert to simple masses of protoplasm, and thus become 
anaplastic. The more the malignancy the more ana- 
plastic they become. 

(iv) They only know one thing, and adopt one 
character, and that is of division, sub-division and growth. 

(ft) Mutual relationship is lost and they thus 
greatly differ amongst themselves in the form of division, 
character of nuclei, and their own sizes. The division 
is mostly mitotic, irregular, tripolar or multilocular* 
Divide and divide is their constant cry. 
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(vi) They keep no relationship with their neigh- 
bours, and they never remain limited to their own sphere. 


( vii ) Aggression and encroachment are their constant 
habits. To advance and proceed onward and annex other’s 
dominions is their constant policy. Infiltration is their 
method, which is accomplished in the way of peaceful 
penetration into others’ domains, at first like a guest but 
finally assuming occupation and rights of the host, till 
they are in final possession of the latter’s hearth and 
home. This infiltration is effected by the epithelial cells 
penetrating into the tissue, taking the lines of least 
resistance and is usually done through the lymphatic 
clefts, and then through the lumen of the lymphatic 
vessels when the process of extension is described as 
lymphatic permeation. When such conditions happen, 
no visible line of demarcation remains to help us to 
distinguish between the epithelial and the connective 
tissues, and the two appears to be inextricably blended. 

( viii ) Around the growth marked reactionary 
phase is observed in the connective tissues almost similar 
in nature to inflammatory reaction. Many small round 
cells, plasma cells, and polymorphonuclear leucocytes, 
appear at the scene. Infiltration of these reactive and 
reparative cells lead to organization and formation of 
stroma, around the epithelial columns. According to the 
rapidity and acuteness, or chronicity and slowness of 
this organization, the density and vascularity of the 
stroma vary. In acute or rapidly growing cases the 
stroma becomes vascular and cellular and comparatively 
small, and as the tumour appears like brain substance, 
is described as encephaloid. In chronic or slowly grow- 
ing tumours the stroma becomes fibro*cicatricial contain- 
ing few blood vessels, and as its consistence becomes 
hard or stone-like it is described as scirrhus. Poly- 
morphs become abundant in the cases where ulceration 
lias occurred, in which circumstance the inflammatory 
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Develop- 
ment and 
termina- 
tions. 


manifestations become more evident by the association 
of pyogenic bacteria in the body of the neoplasm. 

(ix) The neighbouring glands are involved sooner 
or later, in some cases very early, and their enlarge- 
ment is an important diagnostic sign. If the glands are 
involved by infective inflammation or ulceration, the 
toxin absorbed by them makes them comparatively bigger 
in volume than those carcinomatous glands which are 
not complicated by any infection or ulceration. 

(x) When the nerves are implicated and dragged in 
the substance of the harder forms of cancer the tumour 
becomes tender, associated with a considerable degree of 
pain of neuralgic character. Otherwise cancerous growths 
are not tender. 

Development of the growth and its termination 
usually occur as follows. At first it appears as a primary 
tumour w 7 hich is almost invariably single. Growth then 
continues involving the neighbouring tissues which are 
infiltrated, destroyed, and incorporated into the substance 
of the tumour surrounded by a zone of inflammatory 
processes. Extension then proceeds on all sides towards 
the surface, and to the deeper structures. If it can 
reach the surface ulceration takes place, which coming in 
communication with the exterior is infected by pyogenic 
micro-organisms, and is therefore affected by a very foul 
smelling area of inflammation bounded by a zone of acute 
irritative reactions. The extension via the lymphatics 
affects the glands, where colonization occurs which 
behaves in the same way as the primary growth. 
Gradually as dissemination takes place as described 
before, the affection behaves like chronic pyaemia, and the 
toxin as well as the tumour cells ultimately get into the 
the general circulation, by which they affect the viscera, 
e.g. t the lungs, liver, brain, and bones. It is this 
embolic process which produces grave and fatal toxaemia 
which is always followed by death. 

The tumour cells which apparently behave like an 
inflammatory focus can be injected and inoculated and 
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in this way reproduced in the same way as any granu- 
lomatous nodule, such as a tubercle, or any septic subs- 
tance, or bacteria, producing localized inflammation. 
But there is some characteristic difference between the 
two processes : viz., (i) in infection the tissue cells of 
the inoculating mass die out quickly but the micro- 
organisms continue to live, and reproduce the charac- 
teristic changes in the tissues of the animal inoculated. 
(ii) In infection inoculation can be done in any animal 
irrespective of serological difference. Whereas in the 
case of carcinoma, (i) the living neoplasmic cells or 
tissues, live and multiply, and the further process of its 
existence is one of transplantation and not of inocula- 
tion. If by this method of production any truth of 
the parasitic theory of carcinoma be attempted to be 
proved it may be noted that the parasites are possibly 
contained within the carcinomatous cells. (ff) Grafted 
cancer cells do not develop in the animals other than 
that of the same species from which the graft is taken. 
Mouse and rat are the only animals in which the ex- 
periments are successfully propagated. Koch’s canons 
of infection are not satisfied in these experiments by 
inoculation, and therefore these experiments are followed 
by very poor success. 

But there are some marked features which resemble 
infection ; viz . : immunity and natural cure, are 
sometimes observed in carcinoma although such cases 
are rare. The very fact that inoculation is mostly un- 
successful admits the proposition that some amount of 
natural immunity does exist ; and the experiments in- 
dicate that the conditions of this natural immunity must 
be present in the tissues or blood of the host that are 
favourable to the tumour. At the same time mice from 
different localities exhibit different degrees of suscep- 
tibility to the same tumour, serving corroborative evi- 
dence in the existence of natural immunity. To a 
certain degree, immunity can be acquired, may be 
proved by the fact that a mouse unsuccessfully inocu- 
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lated with tumour cells of low virulence behaves in a 
very refractory manner to the inoculation of tumours 
of great malignancy, although the latter operation may 
be effected successfully in normal mice having had no 
inoculation previously. Some tumours are highly viru- 
lent and their virulence increases by repeated inoculation 
and transmission through susceptible animals ; in this 
respect the neoplasm behaving like some virulent in- 
fections. 

It has been observed that well-diagnosed cases 
which were given up as inoperable and hopeless ended 
in a spontaneous natural cure. This may be argued as 
instances that some kind of acquired immunity can be 
developed by the process of automanufacture of some 
substance produced in our system which can effect a cure, 
although we do not know what that substance is. We 
have described how to a certain degree automatic cure 
is effected by the reactive processes around permeated 
lymphatic vessels. 

Physiologically we come across mainly of the 
following three types of epithelium, viz . : — 

(1) The Squamous Epithelium, — is found on the: — 

(i) Epidermis or superficial part of the skin. 

(ii) Mucous membrance of the nasal orifice, 
tongue, mouth, pharynx and oesophagus. 

(i Hi) Conjunctival epithelium covering the cornea, 
(nd Lining the vagina and the vaginal part of the 
cervix uteri. 

In all the above situations the epithelium is of 
stratified nature, that is to say many layers are in super- 
imposed position; but the superficial cells are as a rule 
of flattened or horny and squamous or scaly variety. 
In squamous variety the cells are flat having its two 
diameters long, and one very short, something like the 
tiles used to cover the roofs of buildings, or plaster the 
rooms such as public halls and lavatories. 
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(2) The next type of epithelium is the columnar 
form. In this one diameter is long and the two others 
are short resembling a brick standing on an edge. The 
deepest layer of cells in the stratified epithelium are 
columnar in nature. In the mouth and the skin the 
outline of the deeper cells is very irregular, which form 
processes by prolongations of the intercellular net work. 

They are called prickle cells. 

(3) The third type of epithelium is the cuboidal 
or spheroidal form. In this form the three diameters 
are more or less equal, resembling something like a 
cubical box or a spherical ball equally flattened at all 
the six sides. These cells line the glandular structures 
such as the breast, the prostate, the kidney, etc. 

The urinary bladder and the ureters are lined by 
typical transitional epithelium. This term is applied to 
epithelial cells which are found in two or three super- 
imposed layers, the upper being composed of cells which 
are more or less flattened, but which never become 
squamous normally; and if they become so it must be 
understood that they are tending to carcinomatous 
condition . 

The different varieties of Carcinoma met with, arising 
from the above, are the following : — 

(f) Squamous, — sometimes called only Epithelio- 
ma ta. 

(n) Spheroidal or Cubical, or cuboidal. 

(Hi) Columnar. 

The differentiation consists in the nature and 
appearance of the cells. 

Clinical 
varieties. 


CLINICAL VARIETIES. 

A. Surface Type. — 

(1) Squamous Carcinoma, and, 

(2) Rodent Ulcer. 
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B. Gland Type. — 

(H) Spheroidal or Cuboidal Carcinoma. 

(2) Columnar Carcinoma or Adeno-carcinoma 

and Paget’s Nipple. 

The broad features by which a Sarcoma may be 
differentiated from a Carcinoma are the following : — 

(i) In Carcinoma the connective tissue coat round 
each individual cell is absent, that is the cells are col- 
lected into groups separated by a stroma, although the 
stroma does not penetrate between the individual cells of 
which the group is composed in an alveolar form. 

(it) Metastases in Carcinoma are always present. In 
some Sarcomata metastasis may not occur. 

(Hi) The cancer cells are squamous, spheroidal or 
cuboidal, and columnar; or they may be of normal 
appearance. In Sarcoma it is round or spindle-shaped. 

( iv ) The cells in cancer arrange themselves in an 
alveolar form, or sometimes in masses, as stated 
above. But in sarcoma the stroma and parenchyma are 
intimately mingled together, each parenchyma cell being 
isolated from its neighbours by a delicate fibrillse of 
stroma. 


A, Surface 
types. 

1. Squa- 
mous celled 
Carcinoma. 


Sites. 


A. SURFACE TYPES. 

1. SQUAMOUS CELLED CARCINOMA. 

Squamous Celled Carcinoma is also described as 
Epithelioma, Squamous Epithelioma, Epithelial Cancer, 
etc. We have already explained our reason how it would 
be less confusing to the beginners, and pathologically as 
well as logically more correct to use the term Epithelioma 
for all non-malignant and malignant epiblastic and hypo- 
blastic neoplasms that is any tumour derived from epi- 
thelium, as is employed by Ziegler. 

Squamous Carcinoma is a cancerous tumour growing 
from the surface tissue, that is the epithelium of the lining 
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or protective type, such as the skin, or from those parts 
of the mucous membranes which are covered with 
squamous epithelium; e.g ., mouth, pharynx oesophagus, 
the lining of the pelvis of the kidney, ureter, bladder, 
vagina, and cervix uteri. These are the situations covered 
by squamous epithelium, except those of the bladder 
and ureter being transitional. Vide page 224. 

AGE of onset. — Squamous Carcinoma usually appears Age of 
in middle-aged and elderly people; occasionally it is seen onset * 
in young adult life. 

^ETIOLOGY. — 

Irritation of some continued nature : viz . ; (i) mecha- .Etiology, 
nical, e.g., a friction of a clay pipe over the lips, or bad 
or sharply broken tooth at the side of the tongue ; ( ii ) 
chemical such as works with paraffin or tar, or the use 
of some contraceptives inside the vagina ; (Hi) thermal, 
e.g., habit of swallowing very hot eatables and drinks, 
constant contact of a hot clay pipe; (iv) physical, such 
as the palki-staff over the shoulders of the bearers, 

(v) electrical, such as the continued exposure of X-rays 
on the hands, mouth and exposed surfaces of the radio- 
logists, (vi) or other pathological conditions as a scar or 
lupus or ulcer, etc., are some of the exciting causes 
which may induce cancerous proliferations of the surface 
epithelium. 

Clinical Types. — In this connection the reader may Clinical 
usefully revise the pages on non-malignant epithelial ^hefr res^ 
tumours. In the early stage there may sometimes be pectiye his- 
little difference in clinical history and external appearance features 1 
between the different types of non-malignant epithelial 
tumours such as papillomata and adenomata and malig- 
nant epithelial neoplasms, called Carcinomata. 

Clinically a Squamous-celled Carcinoma may be 
looked upon as a Malignant Wart. A non-malignant 
wart is a Squamous Papilloma covered with flattened 
epithelium of squamous type, which grows outwards from 
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the surface; but a malignant growth of this nature grows 
underneath it than above the surface, burrows deeply 
into adjacent tissues, and being on the surface sooner 
or later is ulcerated, which having been exposed, is 
secondarily infected. The tumour consists of finger-like 
processes or large solid masses of cells ii> broad branching 
columns growing down below the level, which include 
various structures representing elements present in normal 
epithelium. 

Normal epidermis consists of the following structures 
from above downwards. Viz . : — 

(1) Stratum Corneum — a layer of cells with keratin, 
which is derived from the keratohyalin in the next layer ; 
or a horny epithelium consisting of granules of a subs- 
tance like beeswax. 

(2) Stratum Lueidium — a layer of cells with flat- 
tened nuclei in which eleidin derived from the next lower 
layer is changed into kerato-hyalin. 

(3) Stratum Granulosum — are two or three layers 
of cells of fusiform shape containing granules of eleidin, 
a substance which is an intermediate stage in the forma- 
tion of keratin. This is the most important layer as it 
is here where transformation, from the protoplasmic cells 
of the lower strata called stratum mucosum to the horny 
or keratinized cells of the upper two layers, takes place. 
These two or three layers are important from pathological 
point of view r to detect neoplasmic transformation. 

(4) Stratum Mucosum — consists of several layers of 
spheroidal or polyhedral cells containing soft, opaque, 
and granular substance the surfaces of which arc beset 
with numerous short thorn-like processes interlacing with 
those of the neighbours forming bridges which give them 
a characteristic appearance and have led to their being 
especially called prickle-cells. Between these bridges are 
the minute lymph-channels; the most important layer in 
connection with lymphatic permeation in cancer. This 
permeation may be very easily demonstrated in the 
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Paget's disease of the nipple. Pigments in coloured 
races are especially distinct in this layer. 

( 5 ) Stratum Germinativum. — This consists of a layer 5. Laver of 
of columnar cells with oblong nuclei. The cells stand on 
edge perpendicularly on a basement membrane attached to Pigments, 
it. It must be remembered that when this basement 
membrane is encroached upon by any growth as occurs 
in all forms of carcinoma, it must be taken as malignant. 

So long as the growth is confined above this membrane 
it should be understood to be non-malignant. This is the 
layer where Rodent ulcer develops and stops short, with- 
out immediately encroaching upon the basement, and it 
is for this reason a rodent ulcer is described as non-malig- 
nant by the Continental authorities. In the belief that 
it grows from the basal cells of the epidermis they are 
called foasal-celled Carcinoma. It is in this layer also Layer of 
that naevus cells containing pigments and melanin j®JJ^ n ce ( J| 8, 
originate. Melanoma. 

Microscopically, in Squamous-celled carcinoma the Micros- 
diseased area as described above consists of broad branch- pearance P * 
ing cancer columns of large solid masses of epithelial cells Cancer 
ramifying like interlacing and irregular net-w^ork, working cons titut- 
deep in the subcutaneous tissues constituting the main ing the 
parenchyma. The intervening meshes of this net-work c h y maand 
ramification are occupied by fibro-cellular stroma. The stroma, 
true cancer cells are derived from the prickle cells con- 
taining eleidin granules in the process of formation, 
although in many cases, especially in the rapidly grow- 
ing ones, it is difficult to find the prickle cells, unless 
especially sought for and that also at some isolated areas 
where they are distinctly evident. The multiplication in 
number and division of the cancer cells take place promi- 
nently nearest the stroma, and thus in the columns of the 
epithelial outgrowths differentiation of the cells into three 
distinct layers could be made out ; viz., nearest the stroma 
and in contact with it the cells resemble the basal layer 
or stratum germinativum of the normal skin, and are 
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usually regular in nature; next to this normal looking 
cells, neoplasmic cells are situated nearer them which are 
polygonal in shape, in the deepest layer the cells are 
oldest of all in which the degeneration is complete, and 
these become flattened and keratinized; thus forming in 
the centre a whorled arrangement which are described as 
cell-nests or epithelial pearls. It must be very carefully 
remembered that these keratinized cell-nests are dis- 
tinguishing marks of Squamous-celled carcinoma, and if 
we come across with cell-nests anywhere else in any 
other organ and tissue where normally keratinized 
squamous cells do not exist we must at once conclude 
that it is a migrated metastasis secondary to some squarn- 
mous celled carcinoma elsewhere on some surface. The 
diagnostic feature of this variety of tumour therefore 
are : — 

(?) Presence of celj-nests. 

(ii) Presence of prickle cells. 

(iii) Presence of cells containing eleidin granules. 

(iv) Presence of keratin ization. 

It must be remembered and noted well always that 
it is in the chronic cases where cell nests are well formed 
in the substance of the cancer columns, distinctly exhibit- 
ing this arrangement into three layers in a very charac- 
teristic fashion. It is the older portions where the cells 
are concentrically arranged, becoming flattened and 
undergoing keratinization transformed from the eleidin 
granules which may be so complete that the epithelial 
pearls or cell-nests are formed. Cell-nests are not formed 
in acute cases. In carcinoma of the oesophagus and 
pharynx the keratinization may be rudimentary. In the 
antrum of Highmore also a type of atypical carcinoma of 
Squamous type is formed. Vide photo plate No. XLIII. 

These epithelial columns have no particular shape, but 
form into irregular outgrowths or processes. On section 
these columns appear to be oval or round according to 
the point of section taken out from the main mass at the 
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growing margin. In the marginal zone round-celled in- 
filtration and collections of plasma cells may be 
observed. 

Difficulties sometimes arise in the minds of begin- 
ners how the keratinized cell-nests appear so deep. It 
may be easier to imagine that if we dip a finger on the 
surface of a tissue consisting of five different layers in 
such a way that all of them are invaginated beneath into 
a test tube the tip of the finger will necessarily carry 
at its most advanced part the layer which is most super- 
ficial, which in the case of the surface skin consists of 
the keratinized horny or scaly layer of the epidermis. In 
the course of time this tip may get separated from the 
main body of the test tube, the scaly end with all the 
structures being isolated as an island; a section through 
which will necessarily carry the keratinized cells whorled 
in the middle or at the centre, surrounded by the succes- 
sive layers of the epidermis from the centre outwards 
exactly in the same order as they are found in a normal 
epidermis from the surface beneath. Thus in a section 
of a cancer they appear in three distinct layers as described 
above. 

Sometimes cell-nests are exceptionally seen in tissues 
other than squamous-celled carcinoma; e.g., in the 
normal tonsils, and buccal cavity. This exception is of 
considerable diagnostic importance to avoid mistakes in 
diagnosis. 

The characteristic clinical types of Squamous-celled Clinical 
Carcinoma met with are the following : — types. 

(a) Malignant Papilloma, or Malignant papilloma- (a) Malig- 
tous Wart. In this type the warty growth is more super- j^natouT 1 " 
ficial than deep, the destructive process is limited, the type, 
growth appears like a projecting cauliflower resembling 
somewhat like a non-malignant papilloma, which may have 
been pre-existing. The individual masses are soft and 
slippery and bleed very easily on even a simple touch. 

The peculiarity of this type is little destruction but too 
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Lip-cancer 

type. 


much surface proliferation. Vide photo-plate No. XLIV 
malignant papillomata on the lips. 

(b) Nodular and Indurated Form. — This constitutes 
of a mass with central crateriform ulceration. This form 
gives rise at first to an elevated mass, the surface of which 
instead of being papillomatous appears like mole-hills 
which are nodulated and situate all round the outer half 
of the growth; the inner central area is depressed. 
Ulceration occurs by central degeneration with foul 
smelling discharge giving rise ultimately to a crater. The 
edges of the ulcer are hard and everted. This destruc- 
tion in the central zone proceeds more slowly than the 
new-formation at the outer zone. Vide photo-plate 
No. XLV. 

(c) Ulcerative Form. — This type remains confined 
more to the surface of the skin than any proliferation 
above or beneath it; and as such closely resembles a 
Rodent ulcer. The destructive process extends equally 
with the new-formation giving an appearance of a 
depressed sore with sharply cut edges. Vide photo-plate 
No. XLII of an engine driver, and photo-plate 
No. XXXIII carcinoma of the skin arising from a 
keloid. 

(d) Lip-cancer type with depressed base and little 
ulceration. This type does not proliferate above or on 
the level of the surface, but extends underneath the 
skin like a fir tree growing in an inverted way. The 
flattened roots proliferate on the surface but the branch- 
ing excrescences burrow and extend underneath. The 
fibrous stroma contracts and compresses the columns of 
epithelial cells, making the surface wart-like and indurated 
with little-ulceration but with pronounced depression. The 
base therefore becomes very hard. The progress of pro- 
liferation and new-formation of the tumour cells under- 
neath the surface is less rapid than in other forms. This 
is more common on the lip, vide photo-plate No. XLVI, 
twin brother of case illustrated in photo-plate No. XLIV. 
None of the brothers saw an English smoking pipe in 
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their life time. This type disseminates extensively by 
permeation of the lymphatics, and soon infects the neigh- 
bouring glands. 


In all the above clinical types of squamous*celled All the 


carcinomata, the pathology 
similar. 


and clinical symptoms are 


clinical 
types are 
patholo- 
gically 
similar. 


Clinically, the squamous-celled carcinoma are met Clinical 
with, as described above, on the skin, buccal cavity, features * 
tongue, pharynx, larynx, (esophagus, aims, pelvis of the Sites, 
kidney, ureter, bladder, the vagina, the vulva and cervix 
uteri. Carcinomata of other types to be described below Malignant 
are sometimes transformed into squamous-celled variety, ^a^kfns'" 
When transformations into malignant conditions of other 
neoplasms, chronic ulcers, or granulomata, occur they 
usually take to squamous-celled carcinoma in form. 


The nature of the onset is insignificant, unless there 
is a pre-existing chronic ulcer from long-standing irrita- 
tions of some kind. It starts from a point exhibiting a 
nodular or papillomatous or warty nature and then 
generally extend ; the most central part breaking down 
and ulcerating by degenerations. The neighbouring 
lymphatics are soon affected and the glands become the 
seat of exactly similar growths later on, but not in the 
early stages when they are merely matted. The glands 
thus affected are fixed in the surrounding tissues, and if 
superficial, ulceration soon follows by the involvement of 
the skin. With the further progress of the disease, more 
distant groups of lymphatic glands are invaded ; but 
dissemination of the squamous type in the substance of 
the internal viscera is unusual. 


Starts in 
a point. 


Extends 


Lymphatic 

infiltra- 

tion. 


Ulceration. 


Internal 
dissemina- 
tion un- 
usual. 


Degenerations of cystic nature sometimes occur Degenera- 
especially in the neck ; and if operated on mistaken tlons cystlc * 
diagnosis a thin turbid fluid or discharge of sero-purulent 
nature escapes; which may be sometimes mixed with 
white masses of epithelial debris ; ultimately resulting into 
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2. Rodent 
Ulcer. 


Situations. 


Morbid 

histology. 


fatal sinuses. Such extensions and ulceration may 
implicate the main vessel of the neck and at any moment 
terminate the scene by fatal haemorrhage. In any case 
death occurs by exhaustion and cachexia as a result from 
the absorption of sepsis and toxin. 

Treatment. — Local treatment varies according to site, 
for the details of which the reader is referred to 
regional surgery. For general treatment vide below. 

For the convenience of description one other form 
of blastoma, viz., the Rodent ulcer is described here, as 
it is very similar in nature to squamous-celled carcinoma. 

2. RODENT ULCER. 

Rodent Ulcer. — Also wrongly described as Rodent 
cancer. Rodent ulcer is a chronic form of carcinomatous 
condition on the skin. It starts from the basal cells of 
the epidermis. It is usually seen on the face and most 
commonly at the inner canthus of the eyes on the side of 
the nose ( vide photo-plate No. XLVII). It is also seen at 
the outer angle of the eyes, forehead, lips, chin and 
on the malar bone. It rarely grows on the neck and 
trunk, but it is never seen on the limbs. 

The exact tissue of its origin and first appearance 
is still a disputed question. It is generally believed in 
England to start from the hair follicles ; sebaceous and the 
sweat glands are also supposed to be the tissues affected. 
In the Continent it is believed that the ulcer grows from 
the basal cefis of the epidermis, and is therefore described 
as Basal-celled carcinoma. Gradually in the course of 
time it affects the dermis. The epithelial cells appear 
like large irregular flask shaped ingrowths separated from 
each other by many normal papillae, but the solid columns 
all reach to about the same level. The surface epithelium 
does not proliferate. The dermis and subcutaneous 
tissues are infiltrated with the columns of the irregular 
growths of small, round and oval cells. The rodent cells 
are far smaller than ordinary epitheliomatous cells, and 
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are compact cells with scanty protoplasm having a darkly 
stained nucleus w r hich is very different in appearance from 
the pale and inflated cells of epithelioma. They do not 
become horny or exhibit any sign of keratinoid changes; 
they tend to vacuolate* and form spaces in the ingrowing 
mass. There are : — 

( i ) No “cell-nests.” 

(ii) No prickle cells. 

(iii) No keratinization. 

(iv) No metastasis. 

(v) No gland involvement. 

(vi) No round-celled infiltration. 

The epidermis being infiltrated is soon destroyed, 
w 7 hich allows the cancer cells to protrude out by dis- 
integration and ulceration. A typical sqamous carci- 
noma is essentially an ingrowth from the epidermis into 
the dermis. A rodent cancer starts from the epidermis 
and then being fully developed there, disintegrates and 
ulcerates out on the surface from below. The external 
layer of cells therefore remains distinctly columnar in 
shape. 

Age of onset. — Generally it develops after thirty-five Onset, 
or forty years of age, but cases are seen started as early 
as at sixteen. Rodent ulcer is as common in India as it 
is in Europe. 

It starts as a small pimple covered by shiny smooth Clinical 
and thinned epidermis, which soon ulcerates. The features, 
ulceration progresses as rapidly as each of the pimple 
ulcerates, giving no time to form into a large mass of 
growth. At some part of the edges sometimes it shows 
signs of temporary healing covered by an unstable scar 
wdiich soon again breaks down. 

It is a growth of chronic character and the progress 
is very slow T . Cases usually give history of suffering for 
fifteen, sixteen or even twenty years -with partial des- 
truction of eye balls or nose. A typical ulcer is a 
flattened sore ; with the base exhibiting no sign of healthy 
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granulation, but is smooth and shiny. The discharge is 
thin and purulent. The edges are irregular and consist of 
well-defined rolled border which constitutes the peripheral 
portion of the ulcer which had not yet broken down. 
There is practically no pain complained of in rodent ulcer 
but it is itchy. It gradually extends and destroys all 
surrounding and deeper tissues such as the bones, the eye 
lids, the eye ball sometimes resulting in hideous 
deformities. 

Secondary growths in the lymphatic glands never 
develop. Death occurs from meningitis, erysipelas, 
haemorrhage, and septic complications of the lungs, etc., 
or from senility of old age. Dissemination of the Rodent 
ulcer to other viscera is not known, and absence of 
“cell-nests” is its characteristic distinguishing feature from 
skin cancer. 

Differential diagnosis. — Rodent ulcer is mostly mis- 
taken for Lupus, Syphilitic ulcer, and Squamous Epi- 
thelioma. Lupus is a disease of earlier age. The 
situation, the apple jelly nodules, and the absence of 
rolled margin, the giant-cells, the presence of tubercle 
bacillus, are characteristic features to distingish Lupus 
from Rodent ulcer. Microscopical examination should 
always be made to confirm it. Syphilitic lesions are 
characterized by other local and constitutional syphilitic 
signs, Wassermann's reaction in the blood, more rapid 
growth, and lack of characteristic margins. Squamous- 
celled Epithelioma invades the glands and are more fatally 
rapid in growth. 

Treatment. — The soonest the ulcer is completely 
excised out the best, and after an early operation cure 
is also sure provided the size is small. Next to excision 
the best method is radium therapy. This i» .he only kind 
of so called cancer where complete cure has been claimed 
by many surgeons. Application of X-rays is also success- 
ful and least disfigurement is produced, although the 
progress of cure is very slow, and it always requires many 
exposures. Carbon dioxide snow has been used by skin 
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-specialists with successful results. Diathermic cautery 
has been lately found to be of great value. 

B. GLAND TYPES. 

CARCINOMATA OF GLANDULAR EPITHELIUM. 

It must be understood at the very start that although 
the carcinomata of this group are called carcinomata of 
glandular epithelium many tumours of this class may not 
show any tendency to constitute themselves into a cor- 
porate body of a gland. And therefore this type may be 
histologically sub-divided into two groups. Viz. : — 

(a) Carcinoma Simplex, that is those in which the 
constituent cells remain beyond showing any tendency 
to co-operate each other and arrange to form into a struc- 
ture like a gland, but compose themselves into groups 
of solid alveoli or columns. These are generally com- 
posed of spheroidal or polygonal cells. The term simplex 
is used with reference to the construction and structure ; 
being destitute of actual glandular arrangement, although 
constructed of glandular epithelium, or materials such as 
the spheroidal type of cells. 

( b ) Adeno-carcinoma. — That is those which exhibit 
some tendency to copy a gland structure, and their cells 
arrange to corporate into tubules or acini in such a 
manner as to recall the structure of the parent gland 
from which they arise. They are composed mainly of 
columnar cells ; or cubical cells. These two kinds of 
epithelium change their form according to their capacity 
to attempt to functionate in secreting the material nor- 
mally produced by the parent gland. The more columnar 
they are the nearer they are to normally secreting 
columnar epithelium. We have already explained how in 
normal thyreoid or breast the cubical epithelium becomes 
columnar during the period of secretion and then again 
revert to cubical when involution takes place. Vide 
r>. 173. 


15 Gland 
types : — 


(a) Carci- 
noma, 
simplex. 


(l>) Adeno 
carcinoma. 
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It must be remembered that whether the cancer 
develops into simplex type, or glandular type, the cells 
constituting them are of epithelium which are found in 
the glands, and therefore carcinomata exhibiting such 
cells are often described as the malignant form of adenoma, 
or a carcinoma whose structure very closely resembles 
that of a normal gland. By that it should not be under- 
stood that all spheroidal-celled or columnar-eelled carci- 
noma are malignant transformation of glandular type of 
non-malignant tumour known as Adenoma; or even a 
tumour arising from a secreting glandular tissue of a nor- 
mal parent gland. 

The different forms of this type of Carcinoma are the 
following : — 

(i) Spheroidal-celled carcinoma. — This type grows 
from the glandular epithelium of organs composed mostly 
of secreting glands, e.g., thyreoid, breast, prostate, pan- 
creas, salivary glands, kidney, testicle, ovary, and 
stomach. The shape of the new cells of the carcinoma 
differs according to degree of malignancy, but it is mostly 
like the typical secreting epithelial cells of a parent 
secreting gland, e.g., they are spheroidal, or cubical, or 
polygonal. Tiie glandular structure reproduced by them, 
is atypical, and of simplex type; but gradual or abrupt 
transition may take place to such an extent that they may 
be described as adeno-carcinoma. The departure of these 
cells from the normal cells lies in its failure to produce 
secretion, or in the absence of proper secretion, and in the 
alveoli formed of these new structures; the cells making 
them being atypical, are irregular in shape and arrange- 
ments. The more malignant a growth is the more 
indifferent are its cells. The glandular acini from which 
a carcinoma originates are not supported by any basement 
membrane, but the cells encroach upon surrounding parts 
by travelling beyond it along the lymphatics, transform- 
ing all tissues by inclusion into tumour substance. Patho- 
logically we differentiate the various types of carcinoma 
of glandular epithelium according to the morphology of 
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their cells; but clinically it is customary to classify them 
with respect to certain gross characteristics according to 
their apparent clinical conditions produced by : either, 
(a) abundance of fibrous stroma; or (b) abundance of 
cellular parenchyma; or (c) presence of colloid degenera* 
tions, of mucoid nature, etc., in the substance of the 
growth. 


The clinical forms of Carcinoma Simplex met with Clinical 


are the following : — 


forms of 
Carcinoma 


Simplex 
are : 


(1) THE SCIRRHOUS TYPE. (l) The 

Scirrhous 

In this type due to its chronic, long extended, and Type, 
slow course of formation of the neoplasm the fibrous 
stroma develops in abundance which may avail of the 
opportunity of abundant supply locally, as in the breast. 

Such excessive proliferation of the fibrous tissues makes 
the growth hard in consistence, and is therefore described 
as “Scirrhous.” It should not be understood that a 
Scirrhous Carcinoma is always a Carcinoma Simplex, and 
a superabundance of stroma may take place in glandular 
adeno-carcinoma and squamous-celled carcinoma also. 

Scirrhous Carcinoma is met with in the breast in the Site, 
majority of the instances, but it is also found in prostate, 
pancreas, and pylorus. On naked-eye examination a 
scirrhous cancer appears as a nodular, hard, and a tough 
mass, with an imperfect limitation at the surrounding 
neighbourhood. On section it creaks under the knife 
as one feels when cutting an Indian pear, — “Naspati.” 

The cut surface becomes concave owing to the contraction 
of the fibres of the stroma, which in colour appears 
yellowish-white. On scraping the surface with the blade 
of a scalpel a typical cancer juice with floating oily 
globules may be obtained. Under microscope this juice 
exhibits typical cancer cells and debris. 

Microscopically, in a mammary Scirrhous, alveoli of 
all shapes and sizes are found. They have no regular 
arrangement, and they are packed with a variable number 
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of cells of spheroidal or polygonal shape, which have well- 
defined large deeply staining nuclei, and a moderate 
amount of cytoplasm ; but no intercellular substance could 
be made out. Between the alveoli the fibrous tissue 
develops in a variable degree at different arer.s; e.g. y it 
is plentiful and dense in the central older portions of 
the growth, but more cellular, more scanty, and more 
delicate at the younger portions in the periphery. The 
more abundant the fibrous tissue the harder becomes the 
tumour, and slower it is in growth ; and more consolidated 
the mass becomes in its formation. The growth extends 
in all directions along the lymphatics, and a round-celled 
infiltration of the surrounding tissues is always evident. 

Degenerations in the centre sometimes change the 
consistence of the tumour considerably, e.g., (a) fatty 
degeneration, is often present which may produce small 
cysts. (6) Where the stroma becomes very excessive the 
cell elements may be deprived of its nutrition caused by 
the compression of the nutrient vessels; and thus pro- 
ducing atrophic degenerations, when it is described as a 
special clinical variety called atrophic scirrhous. 

(2) ENCEPHALOID, MEDULLARY, or ACUTE 
CANCER. 

In this type due to the acute hasty invading nature 
of the growth, the neoplasm finds little time or favour- 
able conditions to consolidate firmly by the formation of 
fibrous stroma, but is supplied by very vascular canaliza- 
tions with blood. The cellular parenchyma hurriedly 
multiplies and develops in abundance. Such excessive 
proliferation of the cells with so abundant haemorrhagic 
supply makes the growth soft resembling something like 
the brain substance in consistence, and is therefore 
clinically described by the term ‘ ‘medullary/ * or 
“encephaloid.” 

The Medullary or Encephaloid carcinoma is met 
with in the testis, breast, kidney, and a few other 
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glandular organs. On naked eye examination the surface 
of a section exhibits a soft whitish mass, somewhat 
resembling brain substance as stated above. It is very 
vascular and sometimes pulsating. Extravasation of blood 
in some areas inside the tumour substance is not unusual. 

Clinically it is manifested by a rapidly growing 
tumour, softer in consistence than the Scirrhous, and 
extensively adherent to the surrounding tissues. It is 
freely supplied with blood channels. The tumour cells 
are disseminated very early into the neighbouring 
hnnphatic glands, and thus infiltrate into the surrounding 
muscular, vascular and other tissues. The surface of the 
overlying skin becomes stretched and shining, with 
dilated blue veins apparently visible and prominently 
displayed on it. Ulceration soon occurs which exhibits a 
a characteristic foul surface, known as fungus haematodes, 
clinicall}' manifested by a foul smelling, bleeding, 
fungating growths, sprouting luxuriantly like big masses 
of proud flesh. Vide photo-plate No. XLVIII. 


(3) COLLOID CANCER. 

By Colloid Cancer we should not conceive the idea 
that there is any particular pathological type of cancer. 
It is a degeneration . 

In some cases of Spheroidal-cclled carcinoma mucoid 
degenerations of extensive colloid nature occurs. These 
are especially expressed clinically as colloid cancer. 
Colloid degeneration is also met with in other types of 
glandular or Columnar Carcinoma described below and 
therefore it cannot be claimed to be present in tumours 
of any particular type of epithelium. In this clinical 
type the alveoli become more or less filled with mucoid 
material of colloid nature, which may not exhibit a 
similar degree of degeneration in every part of the 
tumour. 
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Colloid Cancer is met with in the breast, and digestive 
tract; more frequently arising from the stomach, intes- 
tine, or omentum. 

Naked-eye examination presents an alveolar structure 
having the spaces filled with translucent gelatinous mucoid 
masses of varying density. 

Microscopical examination shows little or no evidence 
of the epithelial cells which are rarely distinguishable ; 
being replaced by structureless mucoid substance, excepting 
in the growing margin where the degenerative process is 
not yet completed, which helps the cells to be spotted. 
Some of the cells which are in the process of degenera- 
tion may exhibit their nuclei pressed on one side of the 
cell protoplasm by the globules of the degenerative 
materials just forming inside, in the body of the 
cytoplasm. 


(ii) COLUMNAR-CELLED CARCINOMA or 
ADENO-CARCINOMA. 

In this variety of carcinoma the epithelium consti- 
tuting them is of columnar kind, and these cancers grow 
wherever the epithelium normally covering the tissues is 
of columnar variety such as in the Lieberkuhn’s follicles 
or in the ducts of glands. 

Columnar carcinoma is met with in the digestive 
tract, from the pylorus to the rectum. It is also less 
frequently seen in the stomach. The ducts which are the 
seats of these cancers are the ducts of acinous glands, 
such as that of the mamma (which is especially described 
clinically without any justification to be particularly called 
as duct cancer), the bile-ducts, uterus, and occasionally 
in the respiratory tract, and tubes of the tarsal 
(Meibomian) glands. Vide photo-plate No. XLIX. 

This form of tumour in the majority of cases is a 
true glandular cancer, mimicing a secretion of atypical 
nature. The neoplasm may grow into a large size, and 
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in the intestine the growth usually involves the whole 
circumference obstructing the lumen by stenosis. 

The neoplasm forms a projecting growth from the 
level of the surface, and also penetrates deeply into the 
submucous and muscular coat, and is usually an over- 
growth of Lieberkuhn’s glands. This latter phase of its 
invasion characterizes its malignant nature and differen- 
tiates it from non-malignant columnar-celled adenoma, 
vide chapter III of this volume. P. 166. 

Microscopically, the neoplasm consists of numbers of 
tubes and alveoli. The deeper portions of these neoplas- 
mic processes retain an imperfect alveolar arrangement, 
and between them a certain amount of stroma is observed. 


Although the individual parts of the growth adopts a 
tube-like nature of construction, it is irregular in size, 
irregular in shape, irregular in copying any original 
nature of the secreting epithelium from which the neo- 
plasmic proliferation commences. It is lined with only 
a single layer of columnar-celled epithelium, which mani- 
fests a regular arrangement or in places showing a 
tendency to proliferate. It must be distinctly noted that 
except for the fact that the deeper processes of the 
alveoli invade and destroy the deeper muscular layers 
and are irregular in shape, there is no other means of 
distinguishing a Columnar-celled carcinoma from a simple 
adenoma, or as a matter of fact from a simple hypertrophy 
or hyperplasia. A simple adenoma of the Leiberkuhn’s 
gland may be easily distingished from an adeno-carcinoma 
by the former’s having completely and regularly lined 
alveoli with a layer of columnar epithelium, whereas in 
adeno-carcinoma the alveoli vary in shape and the 
epithelium is less regularly arranged, and above all, the 
main difference is manifested by the extension of the 
glandular tissue into and between the muscular fasciculi. 
The confirmation of this feature is possible if the whole 
thickness of the gut wall is available for examination. 

The stroma consists of a delicate connective tissue. 
In a chronic case this stroma is abundant and fibro* 
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cicatricial in quality, but in the rapidly growing and 
softer forms the stroma is scanty in amount and cellular 
in nature. In some instances the projections of these 
epithelial walls into the cavity of the alveoli in the form 
of processes, might give them an appearance of papillo- 
matous or villous carcinoma ; or might produce a poly- 
poidal sessile or proliferating cyst-adenoma by dilatations 
and distensions of the lumen, allowing the epithelial 
columns to project into the cavity along with the pro- 
liferation of the stroma, or ending in a sloughing ulcer. 

In the duct cancer of the breast proliferations of the 
nature of cyst-adenoma, and formation of small cysts 
containing secondary intra-eystic papillomata are seen in 
a minor degree. 

Ulceration often occurs giving rise to typical malig- 
nant ulcer characterized by indurated and everted edges. 

Extension. The lymphatic glands at the neigh- 
bourhood are soon implicated. Dissemination of second- 
an r colonies takes place at various viscera and in the 
same organ. Neoplasms of similar type of growth may 
occur in the breast, cervical portion of the uterus, and 
liver. 

Columnar-celled Carcinoma is also met with in the 
maxillary bone. This may originate from the tubular 
glands of the mucous membrane which lines the antrum. 
Vide photo-plate No. L. 

Degeneration. Colloid degeneration of the columnar 
cells may occur as in the case of Spheroidal celled carci- 
noma already described. 

KERATINIZATION. — Keratin is a substance which 
is like beeswax. It belongs to sclero-protein (protein of 
skeletal origin of insoluble nature) group. It is found in 
the surface squamous layers of the epidermis, in hairs, 
horns, hoofs, and nails. It is a horny material, very 
insoluble, and contains a high percentage of sulphur. 
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Keratin is found in the stratum corneum formed Where 
from keratohyalin derived from the stratum lueidium, the farmed ^ 
latter obtaining from eleidin produced in the protoplasm 
of the cells of stratum granulosum. The continual Keratin 


shedding of the scales of the skin is in reality a process ^prores^of 
of excretion of sulphur removed from the body by trans- excretion of 
formation of the protoplasm of the cells of the deeper sui P llur - 


layers of the skin, the protoplasmic mass being trans- 


formed into keratin. 


Keratinization increases in proportion of friction or Keratiniza- 
irritation. In the tongue for instance drinking of strong 
spirits, constant smoking of irritating hot pipe, pre- into Leuko- 
disposed by syphilitic conditions, may excite prolifera- I )la ^ 3a - 
tion and heaping up of the cornfield or keratinized epithe- 
lium. Or in other words the more the friction and The more 

irritation the more the keratinization occurs in the and^h-rfta- 11 
squamous cells, and the more is the lcukoplakik degenera- tion the 
tion. We must note that this is expected to happen leukopiak^ 

where we have got squamous epithelium normally, degenera- 

. ’ tion of 

C.g. : Keratiniza- 

(/) The skin. tion. 

(ii) From the mouth to the lower end of the 
(esophagus, including the whole of the pharynx, but 
not further down. 

(Hi) Vagina and cervix uterus. 

(it) Pelvis of the kidney, ureter, and bladder. 

In the latter situation it is transitional stratified. 


In the tongue and bladder this lcukoplakik kerati- 
nization is often seen, which is clinically described as 
Leukoplakia of the tongue, bladder, etc. 

This condition may form the starting point of epi- 
thelioma or squamous carcinoma. 

Excepting these positions squamous cells with 
keratinization and “cell-nests,” seen any where else in 
any other organ and tissue must atone be concluded to be 
due to migrated metastasis, secondary to squamous carci- 
noma elsewhere. 
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Mixed MIXED SQUAMOUS-CELLED AND GLANDU- 

^lleTand LAR CARCINOMA.— On the glandular or columnar- 
glandular celled epithelial surfaces on the other hand, we do not 
carcinoma. ex p ec t to find keratinization because there is no squa- 
mous layer over it. But if a constant friction and strain 
pass over the columnar-celled layer of epithelium, the 
irritation may excite metaplastic potentialities of epithe- 
lial cells and a change may occur from columnar type of 
cells to squamous type, which would manifest keratiniza- 
tion at extremely unusual sites, e.g . : — 

Metaplastic METAPLASTIC POTENTIALITY. 

Potentiality. 

(i) In the gall-bladder, a mixed type of 
carcinoma known as mixed squamous-celled and glandu- 
lar carcinomata is seen as the effect of metaplastic change 
from columnar to squamous type. 

(ii) In the urinary bladder also, when leukopla- 
kia occurs, by metaplastic change from transitional to 
squamous type, it may form the starting point of squa- 
mous-celled carcinoma, composed of islands of cells of 
the transitional or stratified type; but prickle cells are 
absent and there is rarely any pronounced type of horny 
degeneration. 

(iii) A form of squamous carcinoma also occurs 
in the antrum of Highmore, the cells of which may be 
extremely atypical, vide photo-plate No. XLIIL 

We should always remember that keratinization or 
horny degeneration is dangerous, as it may : — 

(a) Excite Leukoplakia; 

(b) Followed by squamous carcinoma, or; 

(c) Excite metaplastic potentialities and pro- 
duce mixed squamous celled and glandular carcinoma at 
places where there is no squamous layer of cells normally 
present. 
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CLINICAL FEATURES OF CARCINOMATA. 

There is a well recognized group of signs and 
symptoms which when it can be established, in whole 
or in part, is generally indicative and pathognomonic of 
the development of malignant growths. These are : — 


Clinical 
Features of 
Carcino- 
mata. 


(ll) A definite history of a strike or trauma or some 
irritation which can be secured if especially sought for 
in the majority of the cases. 


(2) The presence of a tumour, if it develops at 
the accessible areas of the body, which is painless at 
the initial condition. 


(3) Rapid Growth of progressive nature not yield- 
ing to any treatment. 

(4) Anaemia and emaciation. 

(5) Age. 

(6) Pain at the seat of growth or referred. 

(7) Loss of weight and cachexia. 

(8) Disturbance of function of the particular organ 
or tissue affected. 

(9) Haemorrhage. 

(10) Sero-Sanguinous discharge when cutaneous or 
mucous surfaces are affected. Ulceration of fungoid 
nature. # 


(11) Enlarged lymphatic glands. 

(12) Adhesions with surrounding structures 


DIAGNOSIS. — For diagnosis vide last chapter. Diagnosis. 

TREATMENT OF CANCER. — It is a common Treatment 
experience of all experienced surgeons that an early of Cancer * 
thorough operation effects a cure in many cases. In this 
respect the public require a thorough education. The 
chances of cure in early cases and the danger of delay 
should be made to be realized by the public very 
thoroughly. 



1. Opera- 
tion. 

In clearly 

operable 

cases. 

(i) Exci- 
sion. 


(ii) Ampu- 
tation. 


Partial 
operation 
in doubt- 
fully oper- 
able cases, 
helped by 
radio- 
therapy. 


2. Radium 
Treatment. 
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For clinical purposes the method of treatment depends 
on two factors, viz. — (a) whether the tumour is acces- 
sible, or inaccessible; (b) according to the advancement 
and progress of the disease and in what stage and con- 
dition the case is first seen. Generally the cases may be 
grouped under the following classes, viz . : — 

(t) Clearly operable. 

(ii) Doubtfully operable. 

(Hi) Radical operation impossible. 

(tv) Hopeless. 

(1) Operation. 

In accessible and early clearly operable cases, the 
treatment consists in its removal *en bloc,’ as early 
and as completely as possible. The excision must include 
a good margin of apparently normal tissue, for the details 
to be followed in individual cases, vide regional surgery. 
Skin, glands, the whole area of lymphatic permeation and 
all other tissues which are suspected to be complicated 
with the growth, must be removed thoroughly . 

In the cases where a limb is so affected that it is 
doubtfully operable high amputation should be the course 
adopted. 

In the cases where the tumour is not wholly acces- 
sible, or where due to extension complete removal is 

impossible, it is wise to remove the accessible portion 
and control the haemorrhage by the use of diathermic 
knife, cautery and styptics ; helped by other procedures of 
treatment such as radium therapy, as a supplemental 
measure to destroy the diseased cells which escaped the 
surgeon’s knife. 

The other procedures helpful to treat cases, especially 
the inoperable and hopeless cases, are : — 

(2) Radium Treatment.— The radium may be 
buried in the body of the tumour for twenty-four 

hours or more according to the amount of radium 

used, and the size and consistence of the tumour. 

In the superficial carcinomata and sarcomata radium 
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has its highest application and effectiveness. It 
should be noted that different types of growths are 
differently sensitive to radio-activity, and radium has its 
own limitations. Vide Minor Surgery. 

(3) X-Rays are indicated in the same nature of 3. X-rays, 
cases as Radium. For the details, vide Minor Surgery. 

(4) Diathermy differs radically from Radium 4. Dia- 
and X-rays therapy ; and it is more and more largely thermy. 
used in the treatment of cavities. Its purpose is the 
direct destruction of the diseased cells rather than their 
physical or chemical modification. It is in fact a supple- 
mentary surgery. It differs from other methods of thermo- 
therapy, in that it does not transmit heat, but generates 

it in the tissue itself using the tissue as the factor of 
resistance. Malignant cells are more vulnerable to heat 
than normal cells, and therefore with a lower heat than that 
which coagulates normal cells the migrating tumour cells 
can be destroyed. The rapid coagulation of the malignant 
cells helps in arresting metastases. Recently Diathermy 
and Radium therapy are securing more favour than 
other forms of treatment as these methods are gaining 
more confidence of the surgeons. For details of Dia- 
thermy, vide Minor Surgery. 

Injection of Coley's Fluid. — Coley's Fluid had been Coley’s 
tried and successful results have been recorded by many fluid - 
well-known surgeons. The initial doses should be very 
small as the reactions are alarming and the Fluid 
is very toxic. The injection should be commenced 
from a dose of half a minim or less, increasing it 
to 7 or 8 minims in different weekly courses of treat- 
ment prolonging to several weeks. The fluid consists 
of, as described in volume I, sterilized culture or strep- 
tococcus pyogenes and micrococcus prodigiosus in 
bouillon. The experience of the majority of the surgeons 
with this fluid had not been encouraging. But many 
older authorities advocate its use in Sarcomata. Retro- 
gression in the Sarcomata is sometimes observed after 
15 



General 

Treatment. 
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an attack of erysipelas; and this treatment is based on 
that observation. 

All the above forms of treatment have limitations 
and in this connection the following measures taken in 
time may be of value ; viz . : — 

(1) Precancerous lesions, such as warts, moles, 
naevi, keratoses, and slowly healing fissures, should be 
destroyed by electro-coagulation (diathermy) ; and in this 
way cancers could be prevented in many cases which 
may have a chance to develop later on. 

(2) Every case of epithelioma should be thoroughly 
treated and completely eliminated ‘en bloc* at once. It 
is unwise to attempt to destroy a cancer piecemeal. 

(3) Radium, properly applied, is the best single 
agent in the treatment of all forms of cancer. 

(4) In all well-advanced cancers two or more 
methods, e.g., operation and radium should generally be 
combined to advantage in the complete elimination of 
the disease. 

(5) Skill in surgery and pathology, keen judgment, 
thorough knowledge in anatomy, and careful considera- 
tion of the individual patient, count for much in this field, 
as they do in every branch of medicine. 

“Whether as a cause or as resllt of the disease, every 
patient suffers from a general systemic debility which 
becomes part and parcel of the disease, helping to form 
a vicious circle in its course, and, therefore, demands 
medical attention. The whole patient is ill with cancer. 
The anaemia, the cachexia, the emaciation, all point to 
serious debasement of the blood, and other body tissues. 
Whether this be regarded as cause or consequence, and 
whatever surgical or semi-surgical measures be employed, 
it is evident that the patient will stand a greater chance 
of reacting to treatment and overcoming the disease if his 
system be furnished with needed nutrient elements, body 
salts, etc., his metabolism improved, and all of his vital 
functions judiciously stimulated.” 
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We have already pointed out the defect of calcium 
salts observed in all cancerous conditions. For this 
purpose hypophosphites of lime in the shape of some 
organic preparation is of great value. Dietary measures, 
attention to body habits, tonics, etc., are factors the 
necessity for attention to which is self-apparent. 

There is no disease where we could afford to neglect 
the general and constitutional treatment, and this medical 
phase vitally concerns itself with the treatment of the 
patient’s general condition. 

ODONTOMATA. 

Teeth are derived from epiblastic cells, and in con- Odontomes. 
nection with the teeth many kinds of neoplasms are 
observed. Some of them are proved recently to be 
blast omatoids, some are benign in nature, but many are 
distinctly malignant. Bland-Sutton has classified the 
tumours in connection with the teeth or teeth-germs 
under seven distinct types. But all the varieties described 
by him are not seen in the human. Those tumours 
originating from some pathological conditions of the 
teeth ot* teeth-germs are clinically called odontomes. 

The commonly known important varieties of Odon- 
tomes including both lion-malignant and malignant forms 
met with in man are the following: — 

(1) ADAMANTINOMA or EPITHELIAL ODONTOME. (D Adaman- 
tinoma. 

This is a rare type of Odontome in which a peculiar 
blastoma arises from the primitive enamel organ. 

This enamel is an epithelial structure. The tumour 
is at first non-malignant in nature but as it is surrounded 
by a thin capsule of shell-like bone which may 
eventually rupture, it may extend into the antrum and 
the orbit and turn locally destructive and malignant. 

Clinically in the majority of the instances it arises in 
the upper jaw and may be solid or cystic. As a rule it 
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remains small in size. Sometimes it attains a consider- 
able size as large as a child’s head. 

Microscopically, it consists of broad branching 
columns of epithelial cells surrounded by a dense fibrous 
stroma having the outer layer of cells cylindrical or 
columnar in type, the inner ones becoming flattened. 
The centre of the mass gradually turns cystic by degene- 
ration giving it a glandular appearance. 


(2) Com- 
pound 
Follicular 
Odonto- 
niata. 

Tooth 
implicated 
as denti- 
gerous neo- 
plasms. 


(2) COMPOUND FOLLICULAR ODONTOMATA, 

are an anomaly of development of tooth, and these 
neoplasms are formed of various tissues which enter into 
the formation of the tooth, growing and proliferating in 
the neighbourhood of the jaw. In a single tumour a 
large number sometimes as many as forty ill-formed tooth 
have been found (Choyce). They grow to a considerably 
large size and many show an association with, and exhibit 
the nature of the osteoma of the antrum. 


SUMMARY. 

Malignant Neoplasms. Malignancy, its clinical and pathologi- 
cal meanings. Seven Signs of Malignancy. 

Characteristic pathological features of malignancy : — 

( i ) Formation. 

( it ) Progress of Growth. 

( iii ) History of Incidence. 

( iv ) Age. 

(v) Capsule. 

(vi) Vegetative or Embryonic character of cells. 

{vii) Mitotic figures. 

(viii) Infiltration. 

( ix )' Metastatic growth. 

(%) Formation of blood vessels. 

(xl) Recurrence. 

DISSEMINATION and Metastases. 

METHODS OF SPREAD. 

1. Infiltration. 

2. Permeation. 

Microscopic growing edge. Extent and space of permeation. 
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3. Transplantation. 

4. Embolism. 

The degree of Malignancy and their variation in secondary 
growths. The consistence of a malignant growth varies with 
malignancy. The incidence of Cancer. Age Incidence. Sex 
Incidence. Site Incidence. . Education of the public. Warning 
of the Precancerous conditions. Buccal Mucosa, Uterus, and 
Cervix, and Breast, Penis, Skin, “Carcinosis” and “Pre-cancer- 
ous M condition. 

(a) A general factor, and 

( b ) A local factor. 

A. Preparation of a soil for the Growth. 

Tissue Predilection in secondary growths. 

THE MALIGNANT ATYPICAL CYTOMATA. — 

I. Kpiblastic Cells. 

II. Mesoblastie Cells. 

III. Pigmented Tumours. 

IV. Hypernephromata. 

V. Teratomata and Organomata. 

Essential characters of Carcinomatous growths. Knceplialoid 
and Scirrhus. Development and terminations. Similarity with 
infective processes. Natural Immunity. Acquired Immunity. 
Natural cure. Clinical varieties. Clinical Types. 

A. Surface types. 

1. Squamous Celled Carcinoma. 

Histology of the skin and their special features 

(/) Laver of Keratin. 

(it) Layer of Kerato-hyalin. 

(Hi) Layer of Eleidin formation. 

(iv) Layer of Prickle cells with Lymph Channels. Laver 
of Permeation and Pigments. 

(v) Layer of Multiplication and Pigments. 

Layer of Ncevus cells. Melanin of Melanoma. 

Cancer columns constituting the parenchyma and stroma. 
Cell-nests in the substance of the cancer columns, “epithelial 
pearls 

Clinical types. 

(a) Malignant Papillomatous Type. 

(b) Nodular Type. 

{ c ) Ulcerative forms. 

(d) Depressed and Indurated Base with little surface 
ulceration. Lip-cancer Type. 
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All the clinical types are pathologically similar. 

2. Rodent Ulcer. 

B. Gland Types. 

Carcinoma Simplex. 

A deno-carci noma . 

Pathological Types : — 

(i) SPHEROIDAL-CELLED CARCINOMA. 

These are Malignant forms of Adenoma Simplex Type. 
Clinical forms of Carcinoma Simplex are : 

(1) The Scirrhous Type. 

(a) Cystic. 

( b ) Atrophic Scirrhous. 

(2) The Encephaloid. 

(3) Colloid Cancer. 

(//) COLUMNARCELLED CARCINOMA. 

Duct Cancer. This is the true type of Glandular Carcinoma. 
Keratinization. What is Keratin ? Where Keratin is formed > 
Keratin formation is a process of excretion of sulphur. Keratini- 
zation may degenerate into Ueukoplakia. The more the friction 
and irritation the more is the Deukoplakik degeneration of 
Keratinization. Mixed Squamous Celled and Glandular Carci- 
noma. Metaplastic potentiality. Clinical Features of Carcinomata 
Diagnosis. Treatment of cancer. 

Clinical Features of Carcinomata. Diagnosis. Treatment of 
cancer. 

In clearly operable cases. 

1. Operation. 

(i) Excision. 

(it) Amputation. 

Partial operation in doubtfully operable cases, helped by 
radiotherapy. 

2. Radium Treatment. 

3. X-rays. 

Coley’s Fluid. General Treatment. 

ODONTOMES. 

(1) Adamantinoma. 

(2) Compound Follicular Odontomata. Tooth implicated 

as Dentigerous Neoplasms. 



CHAPTER V. 


SARCOMA MELANOMA HYPERNEPHROMA 
TERATOMA. 

The term Sarcoma means flesli-like tumour. Sarcoma Sarcoma, 
grows from the mesoblastic tissue and its cells resemble 
those which give rise to connective tissues in the 
embryo. At the very start it is interesting to note that 
inflammatory cicatricial new formations, or the fibroblasts, 
are also made of connective tissue cells of mesoblastic 
origin. These granulation tissue cells are also similar to 
embryonic type of cells which of course arc ultimately 
transformed into mature tissues, such as fibrous, or 
osseous, etc. Both have the same kind of cells, immature 
blood vessels, and an ill-defined margin of growth. Both 
in the case of Sarcoma as well as in inflammatory granu- 
lation tissue the factor of exciting the proliferation of 
such cells may be traced from some kind of irritation 
in the shape of trauma, with the only difference that in 
the inflammatory granulation tissue no sooner the pur- 
pose is subserved the process of further growth which is 
responsive in nature, ceases, and even takes to retro- 
gressive atrophy; whereas Sarcoma continues its process 
of growth indefinitely, although we are not aware whether 
such proliferation is responsive or not. Sarcoma of 
course may arise without any apparent cause, but the 
development of such a tumour after a trauma is a very 
common occurrence, or sequence. 

A neoplasm of the type of sarcoma consists mainly of Two prin- 
two principal parts, namely ( i ) a parenchyma; and (it) of P the artS 
stroma. The parenchyma is formed of atypical con- neoplasm 
nective tissue cells which assumes the power of limitless saJcoma, 
multiplication. The stroma consists of fibrous tissue viz.:— 
having three primary parts, such as : (a) each paren- chvma e °" 

chyma cell having an envelop surrounding it individually, cells, 
composed of a very delicate fibre like structure; fb) the 
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(ii) Stroma 
of fibrous 
tissue. 
Stroma 
has three 
parts : — 

(a) Deli- 
cate en- 
velope 
around 
each indi- 
vidual cell. 

(b) Net 
work in- 
side the 
body 

supporting 

blood 

channels. 

(c) Occa- 
sionally 

a capsule 
around the 
whole 
tumour. 

Stroma. 


Paren- 

chyma 

ceils. 


main net work inside the tumour dividing it into com- 
partment of parenchyma cells, in which in exceptional 
and rare instances there may exist blood vessels of 
perfect capillary type which are well formed, although 
generally these channels are mere interstices lined with 
endothelium; or simple blood spaces, only limited by the 
parenchymatous cells of the growth. Arteries and veins 
in fully formed condition are never found in these net 
works of the stroma. Lymphatics and nerves are absent. 
Thus metastases and dissemination take place mainly by 
blood vascular system in Sarcoma. To a certain extent it 
may disseminate by permeation via the lymph-channels, 

( c ) occasionally a capsule around the whole tumour may, 
with difficulty, be made out. 

It is according to the density, or otherwise, of this 
stroma that the Sarcoma becomes hard or soft. The 
more slow growing they are, the less malignant they 
are ; and more definite is the formation of a simple 
capsule around them. The more rapidly growing they 
are, the more malignant they appear to be ; and the 
less stroma they allow to develop; and thus the more 
malignant types become softer, vascular, and even pul- 
sating. In some instances the soft vascular variety is 
very highly malignant and are clinically described as 
medullary Sarcoma. Dissemination is usually dependent 
upon the relation of veins to the tumour. As the blood 
interspaces in a Sarcoma directly communicate with the 
veins a malignant embolus very easily get access into 
the venous stream. We have described the further pro- 
gress of such emboli previously. Vide Part II, 
Volume II. When metastases take place the secondary 
growths which may be very abundant, reproduce the 
structure of the original one. 

The parenchyma cells exhibit various forms of 
different sizes and appearance. There is nothing peculiar 
in the character which differentiates the Sarcoma-cells 
from other froms of cells, and although as a rule mitotic 
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cell-division takes place, that is indirectly by karyo- 
kinesis, direct or amitotic division also occurs. 

CLASSIFICATION.— It is often impossible to make 
out from which variety of connective tissue-cell the 
Sarcomata are derived. Sarcomata are essentially cyto= 
mata or cell-tumours, and the tumour cells practically 
never, or seldom combine to form distinct tissues ; 
although in the more chronic or longstanding forms they 
attempt to do so, in which we find, in typical examples, 
the histological features are sufficiently characteristic, and 
the cells are sufficiently fully differentiated enabling us to 
adopt the more satisfactory histogenetic grouping corre- 
sponding to the non-malignant connective tissue tumours; 
there being no doubt that each typical connective tissue 
histioma has a representative in the atypical cytomata 
group. Vide Tables No. XIX and XX. Pages 61, 62. 

But our difficulties do not end there. Because not 
to speak of the tissues, the cells themselves in most of 
the instances do not develop beyond embryonic stage, 
and therefore the elements of most of the tumours remain 
vegetative, too rudimentary and undifferentiated to deter- 
mine their derivation, as they show no characteristic 
features of their parents. This makes the case of draw- 
ing out a genealogical table and to classify according to 
normal histology still more difficult. We have therefore 
no other way left but to classify this type of tumours 
according to the forms of their parenchyma cells and call 
them according to their own especial histology as they 
look or appear to us in their form. This makes the 
classification sometimes purely arbitrary or purely a 
matter of individual opinion. It can therefore be easily 
understood that in special cases how difficult sometimes 
it is to diagnose a case which would command universal 
acceptance. 

Therefore according to the shape of these parenchyma 
cells a Sarcoma is classified as round-celled or spindle- 
celled Sarcoma. According to the size of these cells again 


They do 
not form 
tissues and 
therefore 
it is not 
possible 
to classify 
them ac- 
cording to 
normal 
histology. 


Even the 
cells do 
not help 
us to 
determine 
their 
integrity. 


Diagnosis 
is some- 
times im- 
possible. 



Sarcomata 
are classi- 
fied accord- 
ing to the 
variations 
of their 
paren- 
chyma 
cells. 


Consis. 

tence. 
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such sarcomata are sub-divided into small-round-celled- 
sarcoma, and large-round-celled-sarcoma ; and similarly 
especial terminology such as small-spindle-celled, and 
large-spindle-celled, are used to indicate the size of the 
parenchyma cells of those respective Sarcomata. The 
two varieties that is the small and large forms merge into 
each other without any distinctive measurement of size. 
According to the arrangement of the cells in relation to 
stroma and broad bands enclosing solid masses bearing 
resemblance to that of carcinomata it is sometimes des- 
cribed as alveolar. According to the lower degree of 
anaplasia, organization or development of these paren- 
chyma cells into histological tissues resembling well-formed 
connective tissues it is described after those connective 
tissues corresponding to the lion-malignant tumours; e.g. t 
osteo-sarcoma, chondro, or myxo, or fibro-sarcoma, etc. 
When all varieties of cells, such as the round-cells, and 
spindle-cells large or small, or both, are found 
together, in the same tumour such a mixture of cells in 
any single tumour is described as mixed-celled-sarcoma or 
polymorphic-celled sarcoma. When oat-shaped cells are 
found in a Sarcoma it is described as oat-celled sarcoma. 
With giant cells in it is called giant-celled Sarcoma. 
Myeloid cells are not sarcomatous. They are described as 
Myeloma or Giant-celled Benign tumours, and are not 
malignant. If malignant transformation takes place in a 
Myeloma it is described as Myelo-sarcoma. 

CONSISTENCE. — According to the consistence, pro- 
duced by the predominance of the matrix, or other changes 
such as degenerations, etc., a sarcoma is described as, 
hard, soft, pulsating, medullary, etc. The stroma some- 
times undergoes mucinoid degeneration when it is called 
Myxo-sarcoma. Ossification or calcification may also occur 
by degenerations. It must be carefully noted that ossifica- 
tion, calcification, myxomatous change called myxo- 
sarcoma, etc., are degenerations. Fatty or mucinoid 
degenerations are apt to occur in the older portions of 
the tumour, which may ultimately become cystic. In soft 
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sarcoma, haemorrhagic degeneration produced by extrava- 
sation of blood from a ruptured thrombosed vessel may 
also occur. Calcification occurs in the most chronic forms. 

Quiet necrosis as a result of haemorrhage, or necrosis 
fiom deficiency in the formation of new vessels, failing 
to keep pace with rapid proliferation of the parenchyma, 
are other degenerative changes frequently seen in Sar- 
coma. 

Malignancy of a Sarcoma depends upon the anaplasia Degree of 
of the cells constituting it. The more the condition of dqlend^on 
anaplasia the more undifferentiated, embryonic, and anaplasia, 
vegetative the cells remain, and the more malignant and 
virulent they are. The more they approach towards the 
formation of histogenetic tissues the more non -malignant 
they become. In a non-malignant tumour such as a 
fibroma or an osteoma the development of respective con- 
nective tissue cells are complete up to the adult standard. 

But in a Fibro-sarcoma or an Osteo-sarcoma it is only a 
tendency manifested by the sarcomatous cells to develop 
and become organized into fibroid or osteoid tissues which 
bear a close resemblance to the normal connective tissue 
fibres or bone cells. In some, according to the nature of 
its being less and less malignant, this phase of organiza- 
tion reaches a high degree of development almost into 
well formed adult type of fibrous or osteal tissue. The 
word almost should be noted. If the process were com- 
plete it would not have turned sarcomatous and malignant, 
but would have developed into a non-malignant tumour. 

These apparent histiomatoid growths range and occupy 
intermediate positions between the non-malignant con- 
nective tissue tumours on the one hand, and the malignant 
sarcoma on the other ; and the degree of variation depends 
on the degree of the development of the sarcoma cells to 
a specialized adult type of connective tissue cell. In some 
tumours stages are differentiated and are described accord- 
ing to their condition as fibrifying or chondrifying stages 
and so forth. No definite line of demarcation can be 
drawn between the neighbouring modifications. 
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In a Sarcoma the type which is most virulent and 
malignant, develops least from the stage of embryonic 
form. The process of formation and its whole progress 
seem to be done so hurriedly that a round cell, for 
instance, which closely resembles a lymphocyte of the 
blood can not find time to grow further, but like war- 
time soldiers, are put into the field afid made to func- 
tionate no sooner equipped. That is to say they at 
once divide and sub-divide. When inflammation takes 
place we find the same kind of connective tissue cells 
in a granulation tissue, called fibroblasts or osteoblasts, 
etc., which are also embryonic in construction and 
appearance. But these fibroblasts ultimately develop into 
normal fibrous tissue-cells or organize into bone through 
a stage of ‘callus’ formation; and no sooner the purpose 
is served, stop further, and incorporate as fully developed 
tissues with the other allied structures. In Sarcomata 
on the other hand a round cell remains small, and divide 
with limitless power of sub-divisions. It will not allow 
time to the stroma to develop properly for the supply of 
nutrition but just give a little interspace for the blood 
to pass. The result of the absence of such stroma is a 
formation which on naked-eye examination gives a 
peculiarly homogeneous appearance of the tumour, being 
due to no scaffolding to break the continuity of the 
parenchyma cells. Such small round cells may become 
large round cells, if they get time to do so, which in 
effect means the exhibition of less malignancy in the 
growth. Similarly spindle cells if growing rapidly would 
become less fusiform in shape, and may after passing 
through a stage known as oval, or oat-cells, even retro- 
gress by anaplasia to round cells in character: Or all the 
varieties may remain mixed in the same tumour, 
and Metas h The growt ^ anc * extension of Sarcomata are peri* 
tasis. pheral and infiltrative like a carcinoma. The tumour cells 

proliferate irregularly along fascial planes and lymphatic 
spaces, leaving some interspaces for the blood to pass, with 
which they keep an intimate relation being mixed up with 
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blood cells; thus enjoying an uninterrupted opportunity 
of extension to the venous system. So that metastatic 
deposits occur both by lymphatic channels and the blood 
stream by embolism, as well as by permeation of the 
lymphatics also, although the latter form of dissemination 
is obscured by the more open door of exit through the 
blood vessels. Metastasis in Sarcomata is therefore mainly 
effected via blood vessels. And due to the extreme 
delicacy of these vessels extravasation, resulting from 
rupture especially after thrombosis of some larger veins, 
is very common in Sarcomata. A considerable area of 
tumour may thus undergo quiet necrosis as a result of 
such haemorrhage. 

The degenerations met with in sarcoma will be 
described more fully under individual tumours. 

SARCOMATA OF UNDIFFERENTIATED CELLS. 

Pure Sarcomata : that is those in which the consti- 
tuent cells are of embryonic type, and are divided into the 
following groups, more or less artificially, according to 
the size, shape, arrangement, character and site of the 
constituent cells concerned. These are : — 

(i) ROUND-CELLED SARCOMATA.— These may 
again be classified as, (a) small round-celled sarcomata, 
(b) large round-celled sarcomata. 

(a) Small round-celled Sarcoma is the most malig- 
nant and most rapidly growing Sarcoma. This is also 
a blastoma of the most primitive type of cells. It may 
reach a great size. In consistency the tumour feels like 
granulation tissue, and is very soft. On gentle pressure 
the mass breaks down readily. In this condition they 
may be mistaken for cancer. They are pinkish white in 
colour, and the mass is very vascular. The growth 
usually spreads by embolism through the blood vessels, 
or by infiltration and direct inclusion. They do not as a 
rule affect the lymphatic glands, but not unfrequently the 
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lymphatic glands are affected in this variety. Sometimes 
the vascularity is so abundant that the tumour pulsates. 

Microscopically the tumour consists of small, round, 
nucleated masses of protoplasm loosely applied to one 
another with little intercellular substance. The nucleus is 
very definite, circular, or oval, having only a thin rim of 
protoplasm round the nucleus. It is sometimes situated 
eccentrically. The intercellular substance although slight 
is homogeneous in character. The vessels are thin- 
walled, like dilated capillaries. 

The tumour cells are just slightly larger than the 
lymphocytes of the blood with which they closely 
resemble. 

The very small size of the cells is regarded to be 
an indication of its high malignancy, since they divide 
and contribute hurriedly to the rapidity of the growth, and 
to the size of the tumour before they can themselves grow 
to a larger size. If they would find time to do so 
they would become less malignant, would allow the blood 
vessels to develop and organize more than mere endo- 
thelial tubes, would allow the formation of well marked 
stroma between the cells, and in which abundant proto- 
plasm would encircle round the nucleus; and thus turn 
into tumours of the next variety known as Large round- 
celled Sarcoma to be described. The cells of the Small 
round-celled variety as stated above resemble the lympho- 
cytes of the blood, or just a little larger than a normal 
lymphocyte, and in a particular specimen it is possible 
that many are actually lymphocytes which are mixed up 
with the tumour cells. Possibly the sarcomata cells 
represent the embryonic stage of all tissues, although it is 
commonly believed that the small round-celled type is 
derived from the fibrous connective tissue of the body. 

The Sarcoma of this type exhibits retrograde changes 
to a marked degree and necrotic and haemorrhagic changes 
are common. 

This type of Sarcoma may develop at any age; and 
any part of the body may be involved, the fascia of 
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muscles being particularly prone to give rise to it. They 
may originate from the skin, subcutaneous tissue, and 
periosteum. They are also found in mamma, testis, 
brain, muscles, and lymphatic glands. 

Dissemination in this type is rapid and widespread, 
it occurs very early and proves always fatal in a few 
weeks. Operative interference are of no avail. Radium 
therapy yields encouraging results. 

( b ) Large round-celled Sarcoma is a less common 
form of sarcoma but having a wide distribution. 
In this variety the cells are bigger in size than 
those in the preceding form of Sarcoma. These cells 
contain one or two large oval nuclei, with a large and 
abundant quantity of cytoplasm around them, but the 
nuclei are clearer and less dense although they do not 
stain so deeply as in the small-celled form. The cells 
are not always spherical in shape and may even be poly- 
gonal, but larger than any other kind of normal cells of 
the body. The connective tissue stroma is interspersed 
between the cells, but it always assumes an embryonic 
type, and an alveolar arrangement is generally observed. 
Large Round-celled sarcoma is more firm, and more 
sharply defined than the small round-celled type. It is a 
highly malignant type although comparatively less so 
than the small round-celled type, as dissemination is not 
rapid and wide. They occur in the same sites of the 
body as the former type. 

As it possesses the power of certain degree of 
organization at all situations, it forms a definite tumour, 
but in the viscera it occurs as a diffuse growth. 

Degenerative changes and the nature of dissemination 
are similar in character to the small round-celled variety. 

(ii) SPINDLE-CELLED SARCOMATA.— Like 
round-celled variety, spindle-celled sarcomata are arbi- 
trarily divided into large spindle-celled, and small spindle- 
celled types. The cells composing them resemble spindle- 
celled fibroblasts and connective tissue cells in granulation 
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tissue, that is to say they are elongated and tapering at 
each end into a point like a spindle, which may be some- 
times bifurcated at the extremities. Most of the anap- 
lastic sarcomata belong to this group. 

Spindle-celled sarcoma develops from connective 
tissue, fascia, aponeuroses, tendons, periosteum, etc. 
This form is one of the commonest variety of Sarcoma. 

The cells and stroma of the spindle-celled sarcomata 
tend to arrange themselves in whorls as in fibromata, or 
in a somewhat fasciculated manner with the formation 
of a greater or less amount of intercellular substance. 
The organization of this connective tissue stroma varies 
in development and amount, namely, in some its deve- 
lopment reaches almost into well- formed fibrous tissue 
which grows abundantly ; in others quite reverse may be 
the condition. But this organization is always more 
abundant than in the round-celled sarcomata. The cells 
are packed together often in small bundles, and arrange 
themselves parallel to each other, in different planes 
forming a close interlacing felt work; the axes of which 
may sometimes cross each other, which on transverse 
section present the appearance of round cells with or 
without the inclusion of the nuclear part according as 
the section passes through the nucleus or misses it. In 
a flat section the nuclei are also found elongated and 
they appear not unlike the nuclei of unstriped muscle. 

Spindle-celled Sarcomata present various types, ac- 
cording to : (a) the relative sizes of the parenchyma cells, 

(b) the different shapes of the parenchyma cells, (c) the 
mixture of the different varieties, (d) the development of 
the stroma, ( e ) the degenerations, and (/) organizations 
that might undergo in the substance of the tumour, 
viz . : — 

(a) Small-spindle-celled Sarcoma. 

(b) Targe-spindle-celled Sarcoma. 

(c) Oat-celled Sarcoma. 

(d) Polymorphic-celled Sarcoma, or Mixed-celled 
Sarcoma. 
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( e ) Fibro- Sarcomata or Recurrent Fibroid of Paget, 

etc. 

Every one of the above varieties demands special 
and individual description. 

(a) Small spindle-celled sarcoma. — Like the small (a) Small 
type of the round-celled variety, this form of spindle- celled 16 * 
celled sarcoma grows rapidly attaining a considerable Sarcoma, 
size and is the most malignant form amongst the 

the spindle-celled ones. It is less succulent and therefore 
tend to form a somewhat firmer tumour than the small 
round-celled type. At first it constitutes of a localized 
growth of tolerably well defined character, although later 
on it invades and infiltrates the neighbouring areas but 
always keeping a sharply-defined margin. This form 
arises from fibrous connective tissue, fascia, tendon, and 
aponeuroses in any part of the body; in contrast to the 
larger type which is particularly associated with smooth 
muscles and periosteum; and when growing rapidly the 
cells may fail to reach the fusiform shape, and may divide 
no sooner formed, and thus proceed to degenerate into 
round-celled character. While turning into the latter 
condition they may pass through a stage known as oval 
or oat-shaped sarcoma to be described below. Sometimes 
a few multinucleated giant cells are also detected in 
Small spindle-celled Sarcoma which are hardly seen in 
the pure type of spindle-celled Sarcoma. The blood- 
vessels vary in amount, and are generally more developed 
than mere endothelial tubes which lie in intimately close 
contact with the cells of the tumour and sometimes seem 
to replace the vascular endothelium. 

( b ) Large spindle-celled sarcoma. — These sarcomata (*>) Large- 
consist of relatively larger spindle-celled cells and celled^" 
grow from the smooth muscles and periosteum and Sarcoma, 
sometimes from fibrous connective tissues. They also 

grow from the viscera. This larger variety is softer 
and of a deeper colour than the small spindle-celled 
type. In some instances, e.g., the congenital sarcoma of 
16 
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the kidney, which is a large round-celled growth some 
elements are muscle fibres, and the cells are transversely 
striated, when such tumours are described as Myosar- 
comata. For further particulars of blastomata from 
muscular origin vide Leiomyo-sarcoma. 

(c) Oat-celled sarcomata is a separate variety of 
spindle-celled sarcoma, and is so called on account 
of their cells being shorter and oat-shaped. This 
variety of sarcoma arises from fibrous tissue sheaths of 
muscles, and the periosteum, and sometimes from the 
connective tissue of the viscera. 

Although the type is a highly malignant one, it 
yields to treatment more than the round-celled sarcomas. 
Degenerative changes are of similar character as in other 
varieties of Sarcomas. 

( d ) Polymorphic-celled or mixed-celled sarcomata 

are a mixture of round cells with small and large 
spindle cells. They are really composed of cells of 
various shapes, and sizes, retaining the characters of 
round and spindle-celled growths. Some adopt a distinct 
alveolar form, to be described. Polymorphic-celled 
Sarcoma commonly arises from the periosteum, but it has 
been found developing in the breast and uterus. Irre- 
gular multi-nucleate cells with deeply stained chromatin 
masses, which may be described as a type of giant cells, 
are frequently found in this mixed-celled type. Like the 
myeloids they may occur in bone, and the confusion about 
the Myeloma is due to this type of Sarcoma although they 
are seen in other situations also, but unlike them this 
mixed growth is highly malignant. The blood vessels in 
Mixed-celled Sarcoma are very rudimentary, and the inter- 
cellular substance is scanty. 

( e ) Fibro-sarcomata or recurrent * Fibroid’ tumours 
of Pag et. — In some instances especially in the subscutane- 
ous tissues, or sheaths of muscles especially of the 
rectus, organization of sarcomatous cells takes place 
transforming them into well-formed fibrous tissue. 
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When they reach so high a degree of development 
they remain on the border-line of malignancy. They 
grow slowly, rarely exhibit metastatic character and 
give rise to no secondary growths. From the start 
they exhibit the character of a less malignant nature. 
After operations they sometimes do not show any 
tendency to recur within two or three years; although 
the period of such intervals between successive operations 
becomes gradually less and less. Sometimes after as 
many as half a dozen operations a tumour of this nature 
may turn malignant as an ordinary spindle-celled 
sarcoma. It is often described as Chronic Fibro-Sarcoma 
and usually occurs in the abdominal wall of young women 
as a firm, round or ovoid swelling which is fixed to the 
abdominal muscles especially when they are in action. 
The tumour is otherwise movable, which can be 
demonstrated if the patient lies flat and relaxes the 
abdomen. 


ALVEOLAR SARCOMA. 

The Alveolar Sarcoma is not a particular form of 
sarcoma but in this type there is an attempt of grouping 
of cells especially of spindle-celled type in alveolar form. 
The difference lies in the arrangement and not in morpho- 
logical appearance. The cells are grouped in alveoli 
composed of bands of fibrous tissue. But this chamber- 
like arrangement for a group of cells is the characteristic 
feature of Carcinoma and not of Sarcoma, as already 
described. Moreover the constituent cells are often found 
of uniform size, and some are neither like the round, nor 
the spindle-shaped cells, described above; but resemble 
the rounded or ovoid cells of epitheloid character. They 
are of course not cubical or columnar in shape as in car- 
cinoma. In some there is no intercellular substance 
between the cells the existence of which is a characteristic 
feature of sarcomata. Another peculiar feature observed 
in some alveolar form is that like the Melanotic Sar- 
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comata they often arise from the skin, and are generally 
very malignant. 

Some of these so called alveolar growths are really 
carcinomata, and possibly the majority are endothelio- 
mata, wrongly diagnosed. By carefully pencilling them 
with a camel’s hair brush if a delicate intercellular stroma 
can be demonstrated those cases are evidently proved to 
be sarcomata. 


ORGANIZED SARCOMATA 

or 

SARCOMATA OF DIFFERENTIATED CELLS. 

From Sarcomata consisting of embryonic elements 
and therefore most malignant, we now turn to those 
which attempt to organize into tissues which may be 
differentiated into groups according to the predominance 
of the tissues that can be identified in them and there- 
fore showing a tendency to non-malignancy. Generally 
the following types are met with, exhibiting various 
intermediate stages according to the degree of malig- 
nancy, viz. t Fibro-sarcoma, Lipo-sarcoma, Myxo-sar- 
coma, Leiomyo-sarcoma, Lympho-sarcoma, Chondro* 
sarcoma, Osteio-sarcoma, Glio-sarcoma, Neuro-sarcoma. 

These more or less organized Sarcomata should not 
be confused with Mixed-celled Sarcoma. The histioid 
tumours are constituted as the result of organization of 
the parenchyma cells into fibroid, lipoid, myxomatous, 
lymphoid, myeloid, chondroid, osteioid, gliomatous, and 
neuromatous tissues, that give rise to the types mentioned 
above. The prefixes are used to indicate the particular 
kind of connective tissue to which the pure sarcomatous 
elements attempt to develop; e.g ., in Osteio-sarcoma 
there is an apparent development of bony tissue to the 
naked eye and touch, but no true bone is produced. 
Only the intercellular substance becomes infiltrated with 
materials like that found in the matrix of cartilage, which 
are afterwards impregnated with calcium salts. 
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Some of the above types demand description in greater 
details which follows: — 

(1) LYMPHO-SARCOMA. (1) Lympho- 

Sarcoma. 

In some of the lymphatic glands a type of sarcoma is 
met with called Lympho-Sarcoma. This is a variety of 
sarcoma in w r hich the intercellular substance is of a 
delicate reticular nature, resembling the retiform 
tissue found in the normal lymphatic glands, or 
lymphadenoid tissue. The tumour looks like lymphoid 
tissue in appearance and is also derived from lymphoid 
tissue. It has a structure consisting of very small 
round cells set in a reticulated stroma well supplied 
with delicate capillary vessels but exhibiting no distinc- 
tion between cortex and medulla. The cells appear 
identical with the ordinary lymphocytes ; and the 
sarcomatous nature of the cells is evidenced more by the 
clinical features, than by their histological characters. 
Lympho-sarcoma originates in a pre-existing glandular 
tissue, such as the glands at the root of the neck, tonsils, 

{vide photo-plate No. LI) thymus, mediastinum, Pcyer’s 
patches, ciecum, etc. Three of these situations, viz., 
the tonsils, the mediastinum and the caecum are 
affected in the majority of the instances. It is a 
peculiar feature why it has not a wider distribution 
as might be expected from glands all throughout 
the body. It grows as a rapidly developing tumour 
which is at first painless, firm, and elastic, later becoming 
tender and painful, due to implication of nerves. 

Adhesions to surrounding parts very soon takes place by 
infiltration, and secondary growths quickly appear at the 
neighbouring glands; this latter feature of lymphadenoid 
dissemination is very characteristic of lympho-sarcoma. 

The covering skin, with the progress of the growth, 
becomes shiny and congested exhibiting a network of 
dilated veins. If the growth bursts into ulcer it rapidly 
grows into a bleeding fungating mass exhibiting a rounded 
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and irregular surface. In most of the instances the 
secondary growths develop more rapidly than the primary 
one. 

Lympho-sarcoma is the most malignant form of 
sarcoma although the cells organize themselves very near 
a histiogenetic tissue. Death generally takes place by 
extensive visceral metastases. 

Two clinical examples deserve some further descrip- 
tion, viz . : — 

Mediastinal Lympho-Sarcoma, — occurs in the medias- 
tinum from any lymphoid tissue in the thoracic cavity, 
namely, the pulmonary or bronchial glands, remains of 
the thymus, etc. 

Mediastinal Lympho-sarcoma attains a great size 
invading the lungs and even spreads to the lymph glands 
of the abdomen. The tumour is beyond the scope of 
practical operative surgery. 

Intestinal lympho-sarcoma — arises like multiple nodes 
and together with the adjacent glands forms a large 
mass. The growth extends underneath the mucous 
membrane and does not as a rule cause any ulceration. 
Multiple nodes often appear in the walls of the gut. In 
the later stages extension takes place into the surround- 
ing connective tissues and the peritoneal covering. 

The tumour is amenable to operative measures and 
sufficiently wide extirpation offers a reasonable chance of 
success. 

It is worth remembering that Leukaemia, which con- 
sists of changes in the blood and lymph glands, the 
non-malignant Lymphoma, and the malignant Lympho- 
sarcoma are often associated with each other so closel> 
that mistake is always possible to be committed in the 
diagnosis of any of these conditions. In some clinical 
instances Mediastinal Lympho-sarcoma was determined 
only after autopsy, in the cases which exhibited the blood 
picture and clinical features of lymphatic leukaemia ; 
demonstrating the relationship and co-operation of these 
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blastomatoid and blastomic conditions. Vide Chap. I. 
Blastomatoid and Neoblastic nature of Leukaemia. P. 35. 

(2) LIPO-SARCOMA. 

Lipo-sarcoma is a true blastoina which is derived 
from adipose tissue. We have described under Lipoma 
the scantiness of capsule in such a tumour. It has 
also been stated that in some instances of Lipoma 
the cells may turn embryonic in type and thus set in 
malignancy transforming a Lipoma into Lipo-sarcoma. 
In such instances no capsule can be distinguished. 

It must be understood at the very outset that fatty 
degeneration may occur in any Sarcoma and the dis- 
covery of fat cells in any particular section of a tumour 
should not be hurriedly declared to be a part of a Lipo- 
sarcoma. 

Lipo-sarcoma may arise from malignant transforma- 
tion of a lion-malignant Lipoma, or may do so indepen- 
dently and directly from normal fat cells of the body. 

The tumour is composed of cells of an embryonic 
type containing fat globules in their cytoplasm. Like 
Lipoma the fat globules present the appearance of so 
many vacuoles in a section, the fat being dissolved out 
by xylol leaving the spaces empty in a paraffin section. 
It is not possible in a very malignant form of Lipo- 
sarcoma to determine the true "diameter of the cells as 
they may not organize sufficiently to be differentiated as 
lipomatous cells. 


(3) FIBRO-SARCOMA. 

Fibro-sarcoma is the least malignant tumour in 
the Sarcoma group. It develops slowy into a firm 
tumour. Metastasis does not occur, especially at the 
beginning. The cells constituting them are larger than 
those in a non-raalignant Fibroma, but are more irregular 
in shape. Abundant matrix sometimes develops in this 
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type of malignant fibrous tumour. This is a class of 
tumour which serves as a good example to demonstrate 
that according to anaplasia malignancy increases. With 
increased malignancy the cells become more or less 
spindle-celled in their appearance. It sometimes becomes 
a question of great difficulty to distinguish between the 
cells of non-malignant fibroma, malignant fibro-sarcoma 
and some conditions of fibromatosis which are blastoma* 
toid in nature. 

Fibro-sarcomata of the breast usually develop into 
massive tumours having a comparatively low grade of 
malignancy. They may both be solid, and cystic as 
occurs in Brodie’s sarcoma described below. 

Occasionally intra-canalicular form of fibro-adenoma 
of the breast grows to an enormous size, and in them 
sometimes the connective tissue may assume sarcomatous 
character, when they are described as Brodie’s serocystic 
sarcoma. 

From practical point of view the malignant charac- 
ter of a fibrous tumour must tie realized, and so long that 
is ascertained it matters very little from treatment point 
of view whether such a tumour is a sarcoma or a fibro- 
sarcoma. 


( 4 ) OSTEO-SARCOMA. 

Osteo-sarcoma tends to produce bone, and according 
to the degree of success in the formation of bone 
various grades may be observed between non-malig- 
nant osteoma and various fibro, — or spindle-celled sar- 
coma to the stage of Osteo-sarcoma. Such infiltration of 
calcium salts in the fibrous tissues of a tumour ultimately 
completing into bony tissue may not be uniform through- 
out the tumour. The constituent cells of an Osteo- 
sarcoma exhibit various pictures. In the majority of 
the cases they exhibit the character of polymorphic cells. 
Surrounding the bone trabeculae the cells arrange them- 
selves and behave like osteoblasts. In some tumors dis- 
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tinct cartilage cells are found which are described as 
Osteo-Chondro-Sarcoma. Various other anomalies and 
gradations in bone formation may be observed. Starting 
from true bone formation occupying a great part of the 
tumour mass, or only in islands of bony tissue at differ- 
ent isolated places which are discovered by making thin 
sections, to small spicules incorporated in the substance 
of the tumour are observed. But diagnosis becomes 
difficult from calcareous degenerations in a slow grow- 
ing fibro, — or chondro-sarcoma. In some instances the 
bony organization may not reach beyond the osteoid 
stage consisting of trabeculae but with little or no deposi- 
tion of calcium salts in the matrix. Such anaplastic 
types of Osteo-sarcoma grows more rapidly from inetas- 
tases and are comparatively most malignant of all the 
other variations. The more organized they are the more 
localized they remain as a slow growing, hard, com- 
paratively less malignant tumour without showing any 
evidence of metastasis ; till many instances of similar 
nature often remain entirely localized. Vide photo-plate 
No. UI. When metastases in Osteo-sarcoma occur it may 
reproduce bony sarcoma or pure sarcoma. 

For further details vide chapters on the diseases of 
bones. 


(5) CHONDRO-SARCOMA. (5, < hondro- 

Sarcoma. 

As the name indicates chondro-sarcoma is derived 
from cartilage. As in the lion-malignant chondromata it 
arises only in connection with those parts where cartilage 
is normally present or where it occurs in connection with 
bone. Presence of cartilage-cells in other situations is to 
be regarded as teratomatous. 

Like Osteo-sarcoma the structure of Chondro-sarcoma 
varies with the degree of malignancy, and the more 
anaplastic the cells are the more malignant the growth 
becomes. In the more organized and slow growing forms 
it is only by an examination of the growing margin of 
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the tumour one can definitely make a diagnosis; where a 
distinct zone of cellular tissue which is sarcomatous- 
looking can be made out. In the comparatively more 
malignant growths the cartilage cells appear to be 
imperfect, irregular, and indistinct, but the sarcomatous 
or embryonic elements predominate. 

Clinically Chondro-sarcomata develop into massive 
rumours closely resembling their non-malignant repre- 
sentatives. 

Mucinoid Mucinoid degeneration is especially very common in 

fion^very Chondro-sarcoma. As a rule Chondro-sarcomata are much 
common. more liable to retrogressive degenerations than other forms 
of sarcomata of differentiated cells. In most of the 
instances no cartilage cells may be differentiated over 
considerable area, and only an excess of myxomatous 
matrix is seen. 

Chondro-sarcomata do not usually disseminate widely, 
although they are locally very destructive, where they 
infiltrate and destroy the adjacent tissues. As a rule 
Chondro-sarcoma does not grow very rapidly. 

(6) LEIOMYOSARCOMA. 

Leiomyosarcoma is a tumour which is derived from 
smooth muscles, but for practical purposes it is not often 
possible to ascertain that. In alimentary canal such an 
instance has been found. It can be distinguished by 
the arrangement of their cells and their nuclei. The 
nuclei are often scanty as compared with spindle-celled 
sarcoma, and they are longer with rounded ends. The 
cells do not so closely interlace like felt as happens in 
spindle-celled sarcoma, but are separated by distinct con- 
nective tissue stroma in which nutrient vessels pass. It 
is with difficulty sometimes longitudinal striations in the 
cells may be made out. 

It is a very malignant tumour, metastases taking 
place in the viscera and lymph glands. 
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(7) RHABDO-MYOSARCOMA. 

Rhabdo-myosarcomata are malignant growths of 
striated muscles, and are very rare although comparatively 
more common than their non-malignant representative. 
They are occasionally met with in the genito-urinary 
tract. Teratoma of this nature is more common than 
blastoma of this kind. 

(8) GLIO-SARCOMA. 

Glio-sarcoma is a malignant form of transformation 
of Glioma. Its extreme cellular nature with few fibrils 
are features which give enough indication to establish the 
diagnosis. 


(9) NEURO-SARCOMA. 

Neuro-sarcomata are malignant growths of embryonic 
nerve cells or neuroblastomata. From retina and adrenal 
certain type of malignant growths are derived which grow 
rapidly and form widespread metastases. Both macro- 
scopically and microscopically they appear very like 
round-celled sarcoma. These tumours are usually des- 
cribed as Glio-sarcomata. 

(10) MYXO-SARCOMA. 

Myxo-sarcoma as it is usually known, in the majority 
of the instances are only mucoid degeneration in a 
sarcoma. True malignant blastoma composed of myxo- 
matous tissue whose cells have the power of secreting 
mucus are very rarely seen. 

True Myxo-sarcoma is a very highly malignant 
tumour in which metastases occur very early. 

III. PIGMENTED TUMOURS. 

Pigmented tumours such as Moles and Melanomata 
are tumours constituted of specific naevus cells which 
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contain variable amount of a special pigment called 
melanin* This melanin is an iron-free pigment which 
indicates that it is not derived from haemoglobin of the 
blood. On the other hand this pigment contains a large 
amount of sulphur. The source of this sulphur perhaps 
comes from the protein molecule or amino-acids contain- 
ing sulphur, such as those of cystin group. 

The tumour as believed before is not a sarcoma and 
therefore the designation Melanotic Sarcoma ought to be 
discarded. The origin, nature, and histological structure 
are so varied that this kind of tumours are grouped 
under a separate classification called pigmented tumours, 
and the specific cells are called the naevus cells. We 
know that the deepest layers of the epidermis naturally 
contain pigment in dark races, and the naevus cells which 
constitute the malignant and the non-malignant pigmented 
growths bear a close relationship to the basilar layers of 
epidermis and to such derivatives of epidermal epithelial 
cells such as hair follicles and sweat glands. The 
commonest and the most well-known example of this con- 
dition is found in the congenital mole or the naevus. It 
is interesting to observe from the very beginning that a 
naevus may be pigmented or non-pigmented, although the 
latter condition is rarer; and therefore we should not 
depend upon the presence of pigment alone in our 
diagnosis of a tumour of this kind. On the other hand it 
is still more interesting and curious that black or coloured 
or pigmented races never suffer from this kind of growth. 
The statement may be too sweeping. 

The naevus cells are specific cells, and in the con- 
genital moles different stages of the development and 
segregation of the cells of the epidermis converted into 
those of the tumour may be demonstrated ; exhibiting not 
only an intimate relationship with the epidermis but also 
an insensible gradation of transformation from the one 
into the other. These observations distinctly prove that 
the tumour is epithelial in origin. Moreover its arrange- 



PIGMENTED TUMOURS 


255 


mcnt of cells in alveolar form is another strong argument. 

But there are instances proving the development of some 
of the tumours from the special mesoblastic pigments 
known as melanoblasts or chromatophores, which indicate 
that the origin may be of varied nature. It may be noted 
that the neoplastic chromatophores do not actually produce 
melanin. Some tumours therefore have one pedigree or 
mode of origin, whilst others have another. 

Microscopically a naevus cell is a rounded or spheroidal Histology 
cell usually pigmented, the amonnt of which is by no 
means constant, but the majority of cells under microscope cells, 
exhibit a condition of being loaded with golden brown 
granules, or only a few cells at different areas of the 
sliding stage may be found to contain them. It may be 
possible that naevus cells are true melanoblasts of specific 
type and not mere epiblastic cells working as carriers of 
pigment being especially drilled and mobilized for the 
purpose of holding only a special charge for the time 
being. Unna believes that they are epithelial in nature, 
being originated from the pigmented cells of the rete 
Malpighii (the deepest layers of the epidermis). 

Two main varieties of Pigmented tumors are des- Two main 
cribed ; viz. : — varieties. 

A. The Non-malignant form or the moles. 

B. The Malignant forms or the melanomata. 

These again are recognized in two separate forms ; viz . 

(?) Melanotic Carcinoma, that is those arising 
from the rete Malpighii of the epidermis. Often des- 
cribed as Naevo-carcinoma or Melano-carcinoma. 

(ii) Melanotic Sarcoma, that is those arising 
from connective tissue chromatophores. 

For the convenience of description we shall describe 
the Non-malignant types of Pigmented tumours here 
instead of in the chapter for other non-malignant tumours. 
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NON-MALIGNANT PIGMENTED TUMOURS. 
THE N^EVUS or MOLE. 

The Naevus or Mole is a very common wart-like 
congenital abnormality of the skin. It is usually found 
on the face, the neck, arm, or the back although it may 
occur at any part of the body. It may be markedly 
raised from the surface some resting almost on a stalk- 
like process, or may be almost flat and level with it. 
It may be pigmented, which is more common, or non- 
pigmented. A pigmented Naevus may be grey, brown, 
or black in colour. Often one or more course hairs of 
unusual length in contrast to those of the neighbourhood 
may be seen on the surface, apex, or magin of a Naevus. 

Two forms of Moles are r^et with, viz . : — 

(to) Infantile form. 

(b) Adult form. 

(a) The infantile form. — This is the one met 
with as congenital mole of infants and children. In this 
form the cells of the basilar layers of the epidermis, or 
of the hair follicles and sweat glands become swollen and 
isolated which form clumps in the underlying tissue. 
The cells pass through three stages in sequence: viz. 9 the 
stage of proliferation with pigmentation, followed by 
depigmentation and then by quiescence. The most im- 
portant surgical point is that any injudicious or incomplete 
operative or semi-operative surgical interference may at 
any time induce the most virulent type of malignancy. 

(b) In the adult form the epidermis sends 
elongated processes down into the corium, and in the 
intervening papillae the clear rounded pigmented cells 
group into an alveolar arrangement lying in a fairly dense 
fibrous tissue stroma. Usually no connection with the 
epidermis can be seen and the exhibition is one of 
quiescence. 

As a rule great majority of moles remain non-malig- 
nant sometimes growing slowly for a long period and then 
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becoming quiescent ultimately undergoing fibrotic changes. 

Otherwise any irritation or trauma is a source of grave 
danger, as such a mole may at any time develop malig- 
nant characteristics. 

A pigmented mole should be considered as a lion- 
malignant Melanoma, and it may assume an active growth 
even without any irritation ; the growth in that circum- 
stance becomes more cellular, the cells also exhibiting an 
unusual activity. 

Clinically , — as a rule this form of cutaneous non- clinical 
malignant Melanoma develops from a pre-existing con- features - 
genital mole. In threatening cases at first a patch, 
deeply pigmented, appears round a mole which may 
extend several square inches over the skin. The pig- 
mentation passes to the deeper layer of cutis vera other- 
wise no induration or infiltration are observed in a 
section under microscope. Later a distinct tumour 
develops at the centre of this pigmented area. The 
growth does not increase rapidly. Old cases may at 
any time exhibit signs of dissemination. Melanotic 
Whitlow may develop as a simple “black spot” under 
the thumb nail which may remain quiescent for even four 
or five years; the size remaining as small as a pin’s head. 

This “black spot” may suddenly develop into a small Melanotic 
wart-like tumour. No involvement of linyph channels w,1 i tlow - 
or glands may at first be apparently detected by a super- 
ficial clinical examination, although they may be per- 
meated to several inches by the Nsevus cells. Thus when 
malignancy sets in, it takes to the most virulent type of 
malignant neoplasm ever known. 

Apart from pre-existing moles pigmented tumours 
may develop from trauma such as injury on the foot 
occurring from a rusty nail. (Kettle.) 

TREATMENT. — Thorough excision and extirpation Treatment, 
of the whole affected area and a good part of the normal 
tissue suspected of lymphatic permeation is the best 
method to adopt. No trace of any pigment cell should 
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be left behind which may be traced even to a small lym- 
phatic, as that is sure to excite recurrence. In digits 
amputation done early may save the patient’s life. 
Radium treatment is of some avail in unapproachable 
parts of the body. 

It is always safe and best never to interfere with a 
Mole in the quiescent condition. Least suspicion arising 
from their nature, drastic operations as stated above with 
careful tracing and extirpation of all lymphatics must be 
undertaken as early as possible. When malignancy starts 
a very simple looking little spot may be traced along 
several inches or even feet of a single lymphatic channel. 

MELANOMATA 

or 

MALIGNANT PIGMENTED TUMOURS. 

Pigmented tumours of malignant nature are described 

as melanomata. 

Melanomata arise from those portions of the body 
where pigment naturally exists. The pigment as described 
above is melanin, and physiologically it is the sub- 
cutaneous tissue and the choroid coat of the eye where 
such pigments exist. Melanoma is a neoplasm in which 
this pigment constitutes the main factor. A Mole on the 
other hand may not be pigmented at all. We have already 
described how a quiescent non-malignant Mole at times 
exhibits activity by the proliferation of these particular 
type of pigment cells containing melanin pigments, 
especially described as naevus cells. Such nsevus cells 
are found in a Melanotic Sarcoma which may be composed 
entirely of spindle-cells, but exhibiting three prominent 
peculiarities, viz; (a) the cells may show the nature of 
epitheloid character; ( b ) they sometimes arrange in 
alveolar form ; and (c) they are heavily pigmented. Such 
instances are seen to grow from the choroid coat of the 
eye; and when they do so they are usually entirely com- 
posed of spindle-cells, all of which contain melanin. This 
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variety is described as melanotic sarcoma and the especial 
peculiarity of the sarcomatous type of Melanoma is that 
it is heavily pigmented. Those pigmented tumours which 
arise from the skin on the other hand, such as from 
moles or naevi or birthmarks, as described under Angeio- 
mata, vide above, the epitheloid cells are, (a) spheroidal 
or polygonal in type; ( b ) they arrange themselves 
in alveolar form as a rule; and ( c ) they contain only 
a few scattered granules of pigments. For this 
epitheloid nature and their frank alveolar arrangement in 
these tumours, as well as their very early metastases 
through lymphatics Unna described them as melanotic 
carcinoma ; although an interstitial substance can he 
demonstrated between the cells, a feature which does not 
exist in carcinoma. Pigmented neoplasm of pure 
epitheliomatous type is never seen ; but tumours of this 
nature arc composed of naevus cells the origin of which 
has been discussed above. The especial peculiarity of 
the carcinomatous type is that the pigments are only 
scattered. Clinically it is immaterial to differentiate 
between the two species because both are equally killing 
to the host. It appears that all Melanomata belong to 
one and the same class of new growths, which frequently 
exhibits all stages between the two types. We shall 
therefore describe both the forms under one heading of 
melanoma. But as a rule both carcinomatous and sar- 
comatous forms may be found in the cutaneous type, and 
those arising from the choroid of the eye are distinctly 
sarcomatous. 

Melanomata are found in the following situations of Melano- 
the body, viz . : — mata. 

Moles, arising primarily anywhere in the bod}’': 

Eyes — arising primarily from the Choroid and Iris. 

Liver, as a rule secondary. 

Adrenal, may originate primarily. 

Neoplasmic warts and moles around the Umbilicus. 

Ovary and breast, may originate primarily. 

Meninges and brain, may be primary. 

17 
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Anus, arising primarily. 

Trauma, e.g ., in the foot from rusty nails in the 
boot. Rarely in the tonsils secondarily. 

Appendix, nsevus-like growth is sometimes found 
occurring in its mucous membrane as spheroidal car- 
cinoma. 

It will help the beginner to note the first alphabets 
of the above lines, and remember that Melanomata arise 
in melanomata. They usually arise from a pre- 
existing mole; and sometimes in the iris and choroid, but 
not so common in other positions mentioned above. 

Melanomata are exceedingly malignant. In fact they 
surpass all other known forms of malignant neoplasms in 
their character of malignancy. It is really the most 
virulent form of malignant disease, as metastases take 
place in the lymphatics and the liver as well as in other 
internal organ at a very early date, even when the pri- 
mary growth may still be of an insignificant size. The 
choroid type may show delayed metastasis, it is a sarco- 
matous melanoma, and it has an especial tendency to 
settle in the liver. 

To the naked eye the primary tumour may be a 
small insignificant spot without exhibiting any occasion 
of serious clinical disturbance. This spot may be greyish 
in colour or of blackish brown or slaty hue. Some por- 
tions of the growths, primary or secondary, may be quite 
colourless while the adjacent portions may be quite black. 

Microscopically the melanin granules are found to be 
peculiarly distributed, e.g., some lying in the stroma 
between the alveoli, some inside the parenchyma cells. 
At places they may be evenly distributed, at others again 
they may show themselves in clumps or in masses. There 
may be a condition of general deposition on the skin of 
the other parts of the body of the patient when such 
features are clinically described as melanosis. In a 
patient suffering from Melanoma, nsevus cells or melanin 
may be detected in the urine when it is described as 
melanuria. The pigment appears under microscope as 
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amorphous granules of irregular shapes varying in size 
from the finest particles to masses as large as the cells 
themselves. They look pale brown in colour or appear 
in sepia shade, as we find in photograph, and are generally 
situated in the intra-cellular spaces. The constituent cells 
may be spindle-shaped or spheroidal or polygonal having 
an alveolar arrangement. Sometimes definite adeno- 
matous or acinous formation may be observed. 

Most important feature in Melanomata is their size Size and 
and metastases. The size of the primary Melanoma is not metastases - 
very large, and it seldom attains a great size; the 
secondary growths also are more characterized by their 
number rather than by their size. It is the widespread 
metastases which turns the condition fatal. Metastases 
soon takes place in the nearest lymphatic gland spreading 
to the deeper tissues, and then to the organs of the whole 
body, which become affected by general melanosis by blood 
stream. Liver, lungs, brain, kidney are soon affected by 
widespread secondary growths. liven when malignancy 
sets in, in many cases a period of quiescence is sometimes 
observed, and in some cases temporary immunity is also 
sometimes seen. The dissemination occurs not only by 
the lymphatics but also by the blood stream from the 
beginning, and the early invasion of the liver, lungs, 
kidney and brain is the result of blood infection; when 
melanin also appears in the urine; and in the blood, 
described as melanaemia. 

CLINICALLY, — the tumour by itself may be only an clinical 
insignificant spot which may cause no anxiety or clinical ieatures * 
disturbance. Unless the melanosis on the surface is 
pronounced the secondary growths also may not cause any 
trouble for sometime. Usually some brown or black 
nodules may develop. Visceral metastases may give rise 
to visceral symptoms masking the actual nature of the 
fatal condition. The general health is remarkably little 
affected, and even when it becomes virulently malignant 
the patient may yet remain robust; or the condition may 
be interrupted by quiescent intervals or temporary 
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immunity ; during which periods even many of the 
melanotic nodules caused by melanosis may treacherously 
disappear, which after sometime may reappear to hurriedly 
carry away the patient. 

DIAGNOSIS, rests upon the detection of the peculiar 
cells. It is the type and arrangement of the cells and 
not the pigmentation which matter, and on the deter- 
mination of the former the correct diagnosis depends. It 
must be remembered that tumours with haemorrhagic foci 
are likewise pigmented ; they are not sulphur granules, 
but iron pigments. 

MAIN surgical point is to take drastic measures 
immediately and as soon as diagnosis is established. Not 
only the lymphatic glands but the lymphatics also must 
be followed by linear incisions and thoroughly extirpated. 
The digit should be amputated in a Melanotic whitlow, 
and the lymphatics traced and extirpated ; or the affected 
limb should be amputated if any doubt remains in the 
successes of such extirpation of the lymphatics. Un- 
approachable parts may be treated with radium. 

IV. HYPERNEPHROMATA 
OR ADRENAL TUMOUR OF GRAWITZ. 

Hypernephromata is a small class of tumours, which 
as the name implies, arise from the suprarenal substance, 
and chiefly grow at the upper half of the kidney below 
its cortex. It is a malignant tumour as it ultimately 
kills the host, and metastases take place at the usual 
sites which' we describe as the Lands of four Ls ; viz . : — 

Lungs. 

Long bones. 

Liver. 

Lymphatic glands. 

ITS PECULIAR FEATURES.— But the most pecu- 
liar features of its malignancy are that; (i) the 
tumours have no special tendency to invade the 
lymphatic glands; (if) the duration of life after the 
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onset extends to five years; (Hi) metastases take place 
very late in the lungs, long bones, and the liver ; (iv) great 
majority of them occur in the kidney, and it is unusual 
or extremely rare to find them elsewhere; (v) moreover 
this form represents seventy-five per cent, of all renal 
growths, and therefore is the commonest type of renal 
tumour; (vi) although malignant at last it has a capsule 
of kidney substance which it shows no tendency to destroy 
or break through for a number of years, till which time 
it remains encapsuled as a locally invading growth without 
producing any metastases ; or remain even sharply 
separated from the kidney substance by a definite fibrous 
capsule, — a feature unknown in true malignant blastomata, 

— and in that respect giving a strong evidence as a sup- 
port for those who invest it with the honour of non- 
malignancy. 

ORIGIN. — The origin of Hypernephromata was a Its origin, 
hotly disputed question. Dispute arises in including some 
Adeno-carcinomata and some Teratomata or Embryomata 
in the group; but there remains a well-defined group 
which is entitled to be called after its first observer 
Grawitz. 

Grawitz’s Hypernephromata arise either in the 
suprarenal gland, or in the isolated ‘rests’ of adrenal sub- 
stance lying concealed under the cortex. And for all 
diagnostic purposes Boyd’s Law may be followed with Boyd’s Law. 
practically cent, per cent, success; which is as follows; 

4 ‘if the adrenal cannot be found the tumour is pretty 
certain to be a hypernephroma/ ’ 

ITS GROSS APPEARANCE. — For all practical Its gross 
purposes it may be assumed that when the surface outcome- 6 
of a section of a kidney tumour presents an appearance granate. 
like a half-cut Indian pomegranate preserved at 
Kabuli walla’s shop for sometime, it is possibly a 
Hypernephroma. It is possible in most of the instances 
to make a correct diagnosis from a macroscopic 
examination only. It forms a large rounded encapsuled 
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mass which projects from beneath the cortex of the kidney 
usually from the upper half with a bossy surface of its 
own, causing comparatively little change in the general 
shape of the kidney. On section it presents many cysts 
of varied sizes and colours exhibiting, something like a 
cut pomegranate, some isolated portions of which have 
started to become stale or brown. That is to say it 
exhibits many cysts surrounded by striated semi-trans- 
parent septa of fibrous tissue which gives it a mesh-like 
and remarkably variegated appearance, containing many 
areas of rounded and localized spaces of red, and maroon 
and some of peculiar golden yellow colour. The latter 
features give it a special name known as “The Golden 
Tumour.” All these variations of colour and consistence 
of the spaces are due mainly to : ( i ) haemorrhage (red) ; 
(ii) accumulation of a special fatty substance of lipoid 
nature which is an ester of cholesterin and glycogen 
granules. These fatty or lipoid substances give it a 
foamy appearance under microscope ; the spaces becoming 
vacant and prominent by the fat being dissolved out 
during preparation; (Hi) cystic degeneration; (iv) mucoid 
degeneration ; (*>) necroses. 

It must be remembered that the colour of other 
malignant tumours of the kidney is white or whitish and 
brain-like. And the more brain-like the isolated areas are 
the more it is possible to be carcinomatous or adeno- 
carcinomatous or sarcomatous in nature. This explains 
that a large proportion of the kidney tumours which used 
to be regarded as Hypernephromata are in reality adeno- 
carcinomata arising from the renal tubules. 

MICROSCOPICALLY, — the adrenal Hypernephroma 
resembles many of the structures of the suprarenal body. 
A distinct zone of fasciculata of the suprarenal gland con- 
sisting of densely packed columns of polyhedral cells 
containing glycogen are observed. But the picture is hot 
so constant. In some the zona glomerulosa or the zona 
fascicularis is reproduced more or less faithfully. The 
cells may be grouped in either solid alveolar or in 
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trabecular arrangement, or sometimes scattered quite 
diffusely ; in both types they are separated by an extremely 
abundant capillary net work, which renders extravasation 
of blood to take place frequently. The cells themselves 
are characteristic. They are slightly larger than the 
ordinary renal cells, and appear granular, owing to the 
presence of the lipoid and glycogenic granules. Some- 
times pigment granules due to disintegration of 
haemorrhage may be detected. 

CLINICAL FEATURES. — In consideration of the Clinical 
gravity of the lesion renal Hyperncphromata give rise to features - 
very few symptoms. The disease occurs at any age 
between forty-five to sixty. The tumour grows to a 
considerable size, and the only symptom complained of 
being recurrent attacks of hsematuria, often after some 
unusual exertion. But the hsematuria never becomes con- 
tinuous which is a characteristic feature of carcinoma and 
sarcoma of adults. There is a constant complaint of 
marked pain in the back, of the nature of backache. 

The progress of growth is slow, and the duration of life 
extends generally up to five years. Metastases are prone 
to appear in the lungs and long bones, or rarely in the 
lymphatic glands; and often the first clinical symptoms 
are manifested by a bony growth which is usually diag- 
nosed as a primary osteal sarcoma. 

TREATMENT — consists in Nephrectomy, for the Treatment, 
details of which the reader is referred to regional surgery. 

This finishes our description of practically all com- Autoch- 
mon tumours which arc known as autochthonous Blasto- piastomata. 
mata; that is to say the tumours which are derived from 
unipotential cells, originally indigenous of the soil ; or Unipoten- 
in other words native to the host, or the individual bear- tial cells * 
ing them. 

Some autochthonous blastomata may be pluripotential Pluripo- 

* • tctiti&l 

in nature, that is to say constituted of many kinds of ce u s 
cells; and therefore described as mixed-tumours. These Mixed 
tumours are formed of many tissues of varied structures u 
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such as cartilage, fibrous tissue, epithelial elements ; 
which however do not form any recognizable fsetal organs. 

The term autochthonous means something derived 
from the individual itself. And unipotential cells are 
those which are potent or have power to form only one 
variety of tissue. Practically all Blastomata are auto- 
chthonous, excepting only one, originating in the preg- 
nant uterus after abortion called chorion-epithelioma, is 
heterochthonous; that is to say the cells constituting the 
tumour are derived from foreign cells not belonging to 
the host, and that in this case is originated from the 
foetus* In this sense it is an embryoma, but not an 

organ tumour, as it is composed of cells, and not even 
of tissues, not to speak of organs. It is therefore a 

malignant cytoma or a cell tumour. It is sometimes 

described under teratomata on the ground of its originat- 
ing from cells derived from a foreign individual. All 
experimental tumours produced on lower animals in the 
laboratory are tumours of this class. But in the face 
of rarer instances, as Chorion-epithelioma has been 
observed not only in the uterus not associated with preg- 
nancy but also in the ovary and even in the testicle of 
the male, and in some more rarer instances in the 

thorax, it is safer to follow Adami’s nomenclature and 
describe them under teratoma and teratoid tumours, 
which follows. 


TERATOMATA OR EMBRYOMATA AND 
TERATOIDS. 

TERATOMATA— are tumours consisting of different 
tissues or organs derived from cells originating from all 
three primitive layers of blastoderm ; and which are 
derived from another individual that is heterochthonous 
in nature, or may be from the same individual that is 
autochthonous. But as they are capable of giving rise 
to all the tissues of the body representative of all three 
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primitive layers of blastoderm, their cells are called 
totipotential cells, and the tumours are described as 

Embryomata or Organomata. 

The origin of a Teratoma may be traced, from the 
inclusion of an additional embrj^onic cells as the result 
of extra-fecundation or some other abnormal anomaly of 
fecundation, all the suggested theories of which will be 
described presently. Included embryos, or portions of a 
second embryo, may remain completely buried in a rudi- 
mentary condition for a considerable number of years 
in the tissues of the host, and suddenly multiply at any 
time of the life of the patient and give rise to a neoplas- 
mic growth, sufficiently developed to be recognized as 
constituted of well-developed and typical tissues and 
organs particularly situated at curiously foreign situations ; 
e.g. f tooth, skin, nails, and hair, often found in a der- 
moid in the ovary. 

The peculiar features of the teratomata are that the 
assortment of the different physiological tissues is of a 
varied nature, and the tissue elements are not atypical 
as in malignant neoplasms, but some of them are ad- 
vanced developmen tally which plainly resemble one or 
more of the fully developed tissues of the mature orga- 
nism. Tissues and organs, namely, skin, nails, hair, 
mamma, nipples, tooth, bone, muscle, and even parts of 
organs, viscera, nerve, or as a matter of fact recognizable 
pmbryonal or fsetal parts are all detected in a Teratoma ; 
e.g.y Ovarian Dermoids, which is a typical example of 
such growths. 

Under the description of Teratomata therefore we 
shall describe the following varieties of tumours as a 
matter of convenience. 

A. Teratomas of totipotential cells. 

B. Blastomata of pluripotential cells. 

C. Teratoids, or Blastomata of Teratoid nature, 
of unipotential cells. 
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A. TERATOMATA. 

TERATOMA, is an autonomous neoplasm growing 
as a result of continued but incomplete and imperfect 
development within one individual of another individual 
of the same species. The origin of the latter may be 
due to ; (i) excessive or reduplicated growth of the 
germinal area with the production of an imperfect second 
faetus, as it perhaps happens in sacrococcygeal, vide 
photo plate No. EIII, and cranial tumours ; ( ii ) dislocated 
blastomeres. At a very early stage of development the 
cells formed by the segmentation of the ovum are called 
blastomeres. Some of these blastomeres may become 
displaced and arrested in their growth, which may at 
any time light up to activity and produce cells and 
tissues of all three primitive blastoderms; (fit) process of 
perthenogenesis, or development of an ovum or sperma- 
tozoon without fertilization or fecundation. All these 
above suggestions are mere theories or speculations. 

But the most important surgical point is that most 
of the important and typical as well as commonest ex- 
amples of Teratomata are seen in the genital organs, e.g.> 
the ovary and the testicle; and that extragenital Terato- 
mata are rare and of little clinical importance so far as 
practical surgery is concerned. Moreover the majority 
of the testicular tumours now-a-days are believed to be 
Teratomata. It is very important to remember that 
usually a teratoma of the testicle remains dormant for 
some time deceiving us to believe its nature as apparently 
non-malignant. As it may not show its malignant 
nature from the very beginning it is wise practically to 
regard every Teratoma of the testicle as potentially malig- 
nant. General dissemination may therefore be delayed, 
or may occur early. It is not necessarily that the second- 
ary growths should be represented by cells of all the trila- 
minar blastoderms. They may be limited to the nature 
of unipotential blastoma,* or may faithfully reproduce a 
totipotential teratoma. 
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Teratomata may be solid or cystic. The solid types Solid type 
are more important to a general surgeon, as Testicular portanTVo 
Teratomata are practically always solid ; and a cystic a Surgeon, 
variety of teratoma of the testicle of the nature of a Cystic type 

dermoid is extremely rare. To a gynaecologist on the concerns 
, , , t . . . the gynaeco- 

other hand the cystic type of teratomata is more import- logists. 

ant as the majority of the ovarian tumours are of cystic 

type called Ovarian Dermoids. Solid ovarian tumour of 

teratomatous type is on the other hand rare. 

It must be generally understood that the solid type Solid type 
of the Teratomata either of the testicle or of the ovary is j^ii™nant 
a more anaplastic type, and therefore malignant in nature, type in 
This type tends to disseminate early although the metas- nature * 
tases may consist of cells of one order, or of mixed type. 

Teratomata are tumours of early adult life, but may Teratoma is 
be present even in quite young children. They are often 
bilateral. young. 

TESTICULAR TERATOMATA, although described Testicular 
as generally solid, present a variable picture. Innumer- leratomata * 
able tiny cysts of variable sizes are more or less 
present in all the tumours. That is to say some tumours 
are more solid in consistence, exhibiting a few macrosco- 
pic cystic space.s, others at the other end of the pole 
may present many small degeneration cysts, justifying its 
old name fibro-cystic disease by which they were formerly Majority of 
known and described. Sometimes the cysts are large tumours are 
enough to give it an appearance of a sea-sponge. teratomata. 

MACROSCOPICALLY, — a Teratoma in the testicle Macroscopic 
consists of a firm rounded tumour of dense tissue, which a PP earance * 
on section presents a variable picture exhibiting innumer- 
able solid and cystic spaces, resembling a sponge as des- 
cribed above. Haemorrhage, oedema and other dege- 
nerative changes and disproportionate dilatation of one or 
more of the cystic spaces may give rise to various ap- 
pearances of the general structure on the surface of the 
section, in which hairs, cartilage tissue, glandular tissue, 
muscle tissue may all be detected. 
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MICROSCOPICALLY, — the structure of the tumour 
consists of a collection of tubules lined by columnar epi- 
thelium and surrounded or separated by various other 
tissues such as bundles of smooth muscle fibre, the whole 
lying in a stroma composed of loose fibrous tissue. At 
other different areas islands of squamous epithelium, hairs 
and masses of cartilage may be seen; or as a matter 
of fact by careful examination derivatives of all three of 
the primary layers of the blastoderm can be found ; and 
therefore any particular area of a section may be readily 
mistaken for an adenoma, or a chondroma, or a myoma. 
In some areas again it may be distinctly mistaken for a 
carcinoma as many of the epithelial cells may remain 
embryonic or undifferentiated. Vide photo plate No. 
XLVIII. 

For clinical features, diagnosis and treatment, the 
reader is referred to regional surgery. 

OVARIAN TERATOMATA, occurs under similar 
conditions as the testicular type. But as stated above, the 
cystic type is more common than the solid variety. The 
solid Ovarian Teratoma is a very rare tumour but very 
malignant and the cells composing them are of more 
anaplastic type, and therefore disseminate early. Other- 
wise it exhibits the same conglomeration of tissues as the 
cystic variety described below. 

DERMOIDS, or the cystic type of Ovarian Tera- 
toma may be unilocular, or multilocular. Sometimes it 
attains a considerable size, and in malarious countries 
may often be mistaken for ascites. But in constrast to 
such a condition it is not so malignant. The tumour on 
section is found to contain pultaceous or caseous mate- 
rial and composed of cystic chamber or chambers, which 
may contain hair, tooth, and other tissues and organs 
lying free or in bundles inside them. Sometimes nodular 
projections may be observed in the inner surface of the 
wall of the cyst where teeth may be inserted or hair 
attached, representing the anterior extremity of the 
imperfect embryo. 
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Microscopically the cyst wall is lined by squamous 
epithelium underneath which hair, sweat and sebaceous 
glands representing epidermal tissues are seen. Car- 
tilage, bone, muscle, glandular elements, nervous 
elements are very easily detected round about, sometimes 
arranged into structures resembling an organ such as the 
trachea, or the intestine. This is particularly noticed at 
the area of a nodular protuberance representing the head. 

For clinical features, diagnosis and treatment the 
reader is referred to regional part of the Surgery. 

This finishes the description of the common forms of 
Teratomata. The other two varieties of tumours des- 
cribed below in this group cannot be properly called 
Teratomata ; but there are grounds, although full of 
doubts, in their favour to claim their relationship, however 
flimsy, with Teratoma. For various difficulties and 
stronger grounds they could not be included under the 
description of Blastomata constituted of unipotential 
elements. 


B. TERATO-BLASTOMATA 
OR BLASTOCYTOMATA. 


B. Terato- 
Blastomata 


TERATO-BLASTOMATA — arc tumours derived 
from pluripotential cells of the individual in which they 
grow. That is to say they are autochthonous in nature 
but they are capable of producing many kinds of cells; 
instead of one as produced by unipotential blastomata. 

All “mixed” tumours so called may be included in “Mixed” 

4* • tumours, 

this group. 

“Mixed” tumours occur in several situations, and 
some of them cannot be differented from true teratomata, 
as both these types are shared by some paired organ in a 
characteristic way; viz., teratomata in the testicle and 
ovary, and terato-blastomata in the kidneys, salivary These are 
glands, eyes, crurae cerebri, etc. These are the tumours 
also described as Mastocytomata by some authorities ma ta. 
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on the supposition of their being derived from indifferent 
cells or Blastomeres, that is to say capable of producing 
both epithelial and mesoblastic elements. 

Terato-blastomata in the majority of instances occur 
in the salivary glands and the kidneys. 

RENAL TERATOBLASTOMATA occur in the 
majority of the instances during infancy especially before 
the end of the second year. These tumours attain a very 
large size, they are more or less firm in consistence, 
and of a whitish appearance. 

The microscopical appearance of the main mass 
exhibits rounded or oval cells of distinctly sarcomatous 
type intimately mixed with tubules lined by columnar 
cells lying in a mucoid or oedematous connective tissue 
matrix. It is for this peculiar structure these tumours 
have been described under many different names with 
different significance ; e.g . 9 Carcinoma-sarcoma todes, 

Adeno-Sarcoma, Rhabdo-my osar coma, Sarcoma of 
infancy, etc. In some instances smooth and striated 
muscles, and irregular islands of cartilage cells can be 
made out. But the most important point is their absence 
of exhibiting any tendency to arrange themselves in any 
orderly grouping of the different elementary constituents 
such as is seen in the true types of Teratoma. 

. These kidney tumours are now-a-days described as 
Wilms’s tumour, after Wilms who traced their origin to 
a mesoblastic rest. It is the primitive segment of the 
body which gives rise to the different connective tissue 
of the body wall, bone, cartilage, striated muscle, etc. 
And it is from this primitive segment the kidney anlage 
also arises during development. Any arrest of a dis- 
placed group of the above connective tissue cells in the 
substance of the kidney may be the source of acting as 
the starting point of the tumour. 

These tumours are highly malignant, metastases 
occur in all instances, and they are locally very 
infiltrating. 
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MIXED TUMOUR IN THE SALIVARY GLANDS.— Mixed 

tumour in 

Although tumours occur in all the salivary glands t5 } e salivary 
they are far more commonly seen in the parotid, and S 
tumours of 4 'mixed* * character in the parotid are usually 
described as parotid tumours. 

PAROTID TUMOURS — are usually composed of a Parotid 

mixture of various kinds of cells, the origin of which is tu “°J ir 

1 remains 

still an unsettled question. But in contrast to the usually non- 
previous type of “Mixed-celled** tumour in the kidney forking 
“mixed* * tumour in the parotid remains remarakablv time, 
lion-malignant for a number of years; at any time during 
which it may light up to a malignant character excited 
by some real or apparent cause. In the form of a noil- 
malignant tumour also it is one of the simple tumours 
which is very commonly met with. I Vide photo-plate 
No. LIV. 

MACROSCOPIC ALLY, it appears as a slow-grow- 
ing, painless, nodular, or lobulated swelling of fairly 
hard consistence, generally commencing at the level of the 
duct or the lobe of the ear, often attaining a size as 
large as a cricket ball. Vide photo-plate No. LV. The 
skin over the swelling remains movable throughout, 
showing no tendency to malignancy or lympahtic gland 
invasion for a considerable number of years after which 
as a rule the tumour becomes malignant. On section a 
fairly firm semitranslucent surface mottled with whitish 
area of denser growth is exhibited. 

MICROSCOPICALLY — it consists of a heterogenous 
mass of cells resembling more or less of endothelial type, 
for which reason it used to be called an endothelioma. 

But various types of cells, some cubical, others polygonal 
or flattened, occur in solid masses, or form narrow 
branching strands frequently lining lumina or spaces, in 
a matrix made of fibrous, cartilaginous, nsevoid, 
lymphoid, and myxomatous tissues. At various areas 
extreme mucoid or colloid degeneration is seen which is 
a distinctive feature of this tumour. In old standing cases 
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again at certain areas and at times perfectly formed 
squamous epithelium with prickle cells and keratinization, 
or sarcomatous elements are often present. Isolated 
cells resembling cartilage cells may be formed in the 
condensed myxomatous stroma, and in some instances 
true cartilage may be present; or even in some tumours 
bone tissue may be made out. The parotid tumour is 
sometimes described as Mixed-celled Chondro-adenoma. 
It is for this mixture of cells of pluripotential nature 
parotid tumours possibly belong to real teratoma group. 

CLINICALLY — the tumour may appear at any 
age, usually starts about the age of twenty-five or thirty, 
and may remain non-malignant without giving am^ trouble 
excepting the size for a considerable number of years, 
even twenty or twenty-five; when it may start a life 
of malignant character, especially if excited by some 
misadventure in the shape of irritation or quack- 
doctoring. (Vide photo-plate No. LVI). With the 
growth of the tumour mastication is mechanically 
interfered with, which in some instances may get 
jammed in between the stern o-mastoid muscle and the 
angle of the jaw. Extensions and processes may encroach 
upon the masseter and down to the styloid process. But 
the most interesting clinical features are, that it does 
not adhere to the skin, does not involve the facial nerve, 
and does not infiltrate the gland unless and until it 
becomes malignant. Otherwise it presses the glandular 
tissue, the nerves, and the skin, and other neighbouring 
structures aside; and it appears to have and to retain a 
definite capsule , helping our operation comparatively easy 
during its extirpation. On palpation it may present a 
hard or soft consistence of variable degree. 

It is not possible to predict whether or not, or at 
what time, th.e tumour will turn malignant. When 
malignant transformation takes place the signs of malig- 
nancy appear rapidly Sy exhibiting the infiltrating natures 
of a malignant tumour* The skin overlying it becomes 
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fixed, the tumour becomes hard and painful, the mass 
soon gets fixed to the surrounding neighbouring tissues, 
and presses upon the vessels and nerves; when signs and 
symptoms involving the facial nerve appear more press- 
ing, causing facial paralysis. The lymphatic glands are 
soon infiltrated and enlarged, and ulceration over the 
glands and even fungation over the tumour may soon 
occur. Metastases may take place even at distant sites, 
and cachexia soon sets in. 

DIAGNOSIS — is easy as it is probable thaf the Diagnosis, 
various forms of longstanding tumours in the parotid 
described as fibroma, adenoma, etc., are really of the 
nature of “Mixed” type. 

TREATMENT — consists in complete extirpation, Treatment, 
care being taken to leave no process or lobulation behind; 
since isolated lobules may escape notice at the operation, 
and result in a recurrence of the condition. It is always 
wise to remove the tumour before it shows any sign 
of malignancy. When signs of malignancy becomes 
apparent extensive operation including removal of the 
angle of the jaw and tying of the carotid may be required ; 
for the details of which, and radium and other methods 
of treatment in inoperable cases, the reader is referred 
to the regional part of the Surgery. 

C. TERATOID-BLASTOMA C. Tera- 

toids. 

OR CHORION-EPITHELIOMA. Chorion- 

epitlielioma. 

This is a class bv itself having only one type of 
tumour. It differs from the former in being heteroch- 
thonous in origin ; that is to say the tumour grows in the 
individual bearing a tumour but produced by certain 
cells of unipotential nature from another individual. 

There is only one member in this group, and that is 
chorion-epithelioma. This is a blastoma in the sense 
because its elements are unipotential in nature. It is 
teratomatous in the sense that it is derived from another 
18 
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• individual. It is not a proper Teratoma because it is 
not composed of cells derived from all the three trilaminar 
blastoderm, but only the epithelial cells. Whereas the 
“Mixed M -celled tumours are blastomatoid teratoma, this 
form is teratoid blastoma; and being composed of cells 
of unipotential nature and not tissues, are really cytoma; 
and not an organ tumour as the teratomata are. And 
thus it is singled out from all other known tumours. 
It is the type of tumours which are produced by 
inoculation on animals by transplanting cells from human 
tumours for experimental purposes in the laboratory ; 
the tumour cells supply the seed and the elements to grow, 
and the host maintains them. 

We have already described the peculiar features of 
this type of tumour with reference to its origin. It is 
by itself a very rare tumour, and although in the 
majority of the instances it grows in the uterus of a 
pregnant woman after abortion especially in a multipara 
from cells derived from the foetus, it is also seen in non- 
pregnant uterus, and even in the testicle of the male 
sex. These latter features turn the question of its origin 
and nature highly debatable and controversial. 

In a large proportion of cases the development of 
Chorion-epithelioma is preceded by a hydatid mole 
occurring either in the same pregnancy or in the one 
preceding the recent one. 

SITE. — The tumour may be situated anywhere in the 
genital tract; namely, the uterus, the ovary, the Fallopian 
tube and the vagina. 

The tumour is called Chorion -epithelioma as the 

neoblastic cells are derived from the cells of the chorionic 

villi of the fetus. Clinically three varieties of this tumour 
Varieties. ^ 

are met with ; viz. : — 

(1) Uterine. (1) Uterine types. 

(a) Chorio-carcinoma. 

(b) Syncytioma. 
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(2) Testicular type. 

(3) Extra-genital type. 

(1) THE UTERINE TYPE is the one usually seen, 
and is derived from the foetal chorionic villi. 

This chorionic villi are normally covered by two 
layers of ectodermal cells, the function of which is to 
invade the maternal blood sinuses; but the villi are 
destroyed at the later stage of pregnancy. These layers 
are composed of : (a) the Langhan’s cells, or the inner 
layer of the trophoblast covering the villus, (b) The 
Syncytial cells, or the outer layer of the trophoblast 
covering the villus. 

Both these layers are responsible to give rise to 
cancer of the most virulent type ever known in women, 
as both are very invasive in function. The types met 
with are : — 

(a) Chorio-carcinoma. This is derived from the 
Langhan’s cells. These cells are cubical or polygonal 
with relatively large nuclei in a very clear cytoplasm 
arranged in several layers. Tumour arising from these 
cells is usually preceded by hydatid mole in the preced- 
ing pregnancy, or abortion in the same pregnancy. This 
type is very malignant and metastases are always seen. 

(!b) Syncytioma consists of groups and islands of 
syncytial cells, in which the bulk of the mass is made 
of necrotic tissue and blood clot. The cells are often 
giant cells in type. But the peculiar feature of the type is 
its markedly regressive tendencies, and its absence of 
producing metastases. 

As there are intermediate varieties in between the 
two types it is clinically difficult to distinguish them. 

CEINICAELY, in a case with a history of preg- 
nancy followed by abortion, especially in a multipara, 
a growth may originate at the placental site which 
increases in the form of a polypoid tumour. The mass is 
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soft, haemorrhagic and maroon coloured. The uterus 
becomes enlarged in size due to the enlargement of the 
tumour which exhibits a curious tendency to the forma- 
tion of implantation growths on the lower part of the 
uterine wall, sometimes extending on the wall of the 
vagina. On the other side it invades the muscle and 
appears on the peritoneal surface of the uterus. 

Dissemination takes place very rapidly by the blood 
stream as the cells are in direct relationship with the 
maternal sinuses, and the metastases are found in the 
lung and liver lodged by the arrests of the emboli. 

Some cases of Chorion-epithelioma is found to dis- 
appear spontaneously followed by complete recovery. 
Others again are seen to remain lion-malignant. In 
some very malignant instances even the metastases also 
disappear with the primary tumour when spontaneous 
recovery takes place. 

TREATMENT, — consists in complete pan-hysterec- 
tomy, for the details of which the reader is referred to 
the regional part of the Surgery. 

(2) TESTICULAR CHORION-EPITHELIOMA. 

Testicular chorion-epithelioma is .another manifesta- 
tion of chorion-epithelioma which exhibits still more 
interesting features. 

Instead of growing from foetal tissue as occurs in 
uterine chorion-epithelioma it develops in a teratoma of 
the testicle. It arises by the formation of chorionic 
tissue from the embryonic rudiments of a teratoma, 
which in turn gives rise to a blastomic growth which 
exhibits in every respect the character of a typical 
Chorion-epithelium of the uterus. Here the teratoma 
takes the place of the foetus and behaves exactly as it 
does in the uterus. 

Testicular chorion-epithelioma is intensely malignant. 
Dissemination takes place via the veins, and secondary 
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deposits soon start in the lung, liver, long bones and 
brain. 

Treatment consists in extirpation and abdominal 
orchidectomy with the lumbar glands “enbloc;” for the 
details of which the reader is referred to the regional 
part of the Surgery. 

(3) EXTRA-GENITAL CHORION-EPITHELIOMA. (3) Extra- 
genital 

Extra-genital chorion-epithelioma may arise as a Chorion- 
primary tumour, when it usually occurs in the thorax; lioma. 
or as secondary tumours developing from metastases 
arising from a primary growth in the uterus or testicle. 

These are of little interest to a practical operating 
surgeon. 


SUMMARY. 

II. MESOBLASTIC CELL TUMOURS. 

SARCOMATA. 

Two principal parts of Sarcoma, viz . : — 

(t) Parenchyma or cells. 

{it) Stroma of Fibrous Tissues. 

Stroma has three parts. 

Sarcomata are classified according to the variations of their 
parenchyma cells. The growth and Metastasis. 

Sarcomata of undifferentiated cells. 

( i ) Round-celled Sarcomata. 

(ii) Spindle-celled Sarcomata. 

Oat-celled Sarcomata. Alveolar spindle-celled Sarcoma. Alveo- 
lar Sarcoma. 

Organized Sarcomata: — 

( 1 ) Ivymplio-Sarcoma . 

(2) Lipo-Sarcoma. 

(3) Fibro-Sarcoma. 

(4) Osteo-Sarcoma. 

(5) Chondro-Sarcoma. 

(6) Leiomyo-Sarcoma. 

(7) Rhabdo-niyo-sarcoma. 

(8) Glio-sarcoma. 

(9) Neuro-sarcoma. 

(10) Myxo-sarcoma. 
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III. PIGMENTED TUMOURS. 

Naevus cells. A Nsevus may be pigmented or non-pigmented. 
Histology of the Naevus cells. Two main varieties. Non- 
malignant Pigmented Tumours. The Nsevus or Mole. Two 
forms, (a) Infantile Form. Important surgical point, (b) Adult 
Form. 

Clinical Features. Melanotic whitlow. Treatment. Important 
Surgical Point. Melanomata or malignant pigmented tumours. 
Melanomata. Melanosis. Melanuria. 

IV. HYPERNEPHROMATA. 

Boyd’s Taw. Cut Pomegranate. “The Golden Tumour.” 
Autochthonous Blastomata. Heteroclithonous Blastoma. Chorion - 
Kpitlielioma. 


V. TERATOMATA, TERATOIDS. 

A. Teratomata Proper. 

Important surgical points. Teratomata usually develop in 
the generative glands. Metastases may be unipotential blastoma, 
or a totipotential teratoma. Solid type more important 
to a Surgeon. Cystic type concerns the Gynaecologists. Solid 
type is a tumour of the young. Testicular Teratomata. 
Majority of testicular tumours are teratomata. Macroscopic ap- 
pearance, Ovarian Teratomata. Solid type very rare. Cystic 
type is called dermoid very common type of Teratoma. 

B. Terato-Blastomata. Blastocytomata. — 

“Mixed” Tumours. These are called Blastocytomata. These 
are the tumours of Indifferent Cells. Renal Teratoblastomata. 
Adeno-Sarcoma. Carcinoma-sarcomatodes. Wilms’s Tumour. 
Parotid Tumours remain usually non-malignant for a long time. 
Parotid Tumour is a real Teratoma. 

C. Teratoids. 

Chorion-epithelioma. Varieties. 

(1) Uterine Type. 

(a) Chorio-carcinoma. Very malignant. 

(b) Syncytioma. 

(2) Testicular Chorion-epithelioma. 

(3) Extragenital Chorion Pvpithelioma. 



CHAPTER VI. 


THE DIAGNOSIS OF SWELLINGS AND GROWTHS. 

We have arrived at a stage of our learning where Thediag- 
\ve find our knowledge acquired thus far is taxed by dwellings 
various different kinds of swellings we come across at the and growths 
bed side in our hospital practice. 

A SWELLING may be caused by a lesion starting A list of 
in the form of an abscess, or a cyst, which we have swellm S s - 
studied before ; or by any of the varied kinds of 
neoplasms we have just studied in this volume, or any 
displacement of some hard or soft tissues or organs or 
deformities caused by trauma or malformation. 

A SWELLING ma}^ be constituted of any of the 
lesions enumerated below, viz . : — 

(i) An abscess, or exudation in the tissues. 

(it) A hypertrophied lymphatic gland. 

(Hi) An aneurysm or a dilated artery. 

(iv) An inflamed vein. 

(v) A hypertrophied or inflamed or fractured bone. 

(vi) Inflamed or dislocated joint. 

(vii) An inflamed or hypertrophied nerve. 

(viii) A herniated or displaced organ, or viscus. 

(i/i.r) A cyst. 

(x) A neoplasm. 

(xi) A deformity or malformation. 

( xii ) A combination or a mixture of one, two or 
more of the above conditions. 

At the time of studying the elementary surgery of 
an acute abscess we conceive the idea that by detecting 
only its four cardinal symptoms, viz., swelling, redness, 
pain and heat, it is easy to diagnose an abscess absolutely 
definitely. But on finding the absence of pain, redness 
and heat in a chronic abscess our confidence in our know- 
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ledge of diagnosing the nature and the contents of a 
swelling becomes a little shaken. Yet while we depend 
on our knowledge of determining the presence of pus by- 
detecting the cystic condition of such a swelling as a 
sure sign of diagnosing an abscess of chronic nature, with 
our progress still further on, our spirit of such a hasty 
diagnosis becomes damped on studying the different 
natures and contents of all kinds of cysts; as we find 
cysts contain clear fluid and not pus. After studying 
neoplasms, we suspect our knowledge hopelessly deficient 
even in detecting and diagnosing the nature and consti- 
tuents of a chronic suppurative swelling, by our mere 
crude and hasty clinical methods. Diagnosis of a 
swelling therefore may be as easy as it may be difficult ; 
as the facts upon which the diagnosis of its nature rests 
vary in different cases, as also according to different clini- 
cal stages and circumstances, of the same case. If we 
are methodical in our examination, careful in our 
observation, logical in our conclusion, cautious in our 
judgment, and watch our steps from the evil practice of 
jumping into a hasty conclusion at every stage of our 
incomplete examinations, deferring it till the very last, 
we may be able to solve most of the cases satisfactorily. 

THE METHODS usually employed are as follows : — 
I. First determine the actual: (1) site; and (2) 
position. At what site, on what particular member of 
the body, limb, or trunk or head, and where is the 
swelling situated should be the first question to be 
solved. In what position of the patient the tumour pro- 
minently exhibits itself ; that is to say in what anatomical 
structure the Swelling is mainly situated, and how is it 
modified or affected when the patient is asked to change 
his posture and his position, such as standing, sitting, or 
lying, becomes the main question to be solved next. 

(|1) About the site; the first question to be solved, 
is the swelling situated: — 

( i ) On the line, or axis of a long bone? 
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(ii) On the line of a vessel? 

(in) In a particularly known lymphatic gland? 

(iv) In any septa or compartment occupied by a 
group of many muscles; or in the belly or body of a 
particular muscle? 

(v) On, or in a bursa? 

(wi) On, or complicated with any known nerve? 

(vii) Inside, or outside a joint associated directly, 
or indirectly with its movements? 

(viii) On, or implicated with a known secreting 
organ, or a gland, such as the liver, or the lung, bladder, 
testicle epididymis, ovary, kidney, etc., or any known 
anatomical organ misplaced or displaced? 

(I lx) On, or in connection with, a serous sac, 
e.g., the pleura, meninges, spinal canal, peritoneum, 
scrotal sac, etc. ; that is to say in anyway connected with 
any of the body cavities, viz., cranial, thoracic, or abdo- 
minal cavity? 

(.v) Does the swelling appear to be on the skin 
only, that is if it is only superficial, or is it deep? Is the 
swelling visible at a glance apparently or obviously? All 
these factors should be carefully watched and recorded to 
weigh evidence, but they should not influence us to form 
an opinion at this stage. 

Varices, reducible tumours, ascites, ovarian tumours, 
etc., are greatly affected by the different positions of the 
patient. Their detection requires certain manipulations 
which we shall describe under palpation. 

II. Notice the physical characters of the Swel- II. Notice 
ling. In conducting the examination of the physical eafeharac- 
characters of a substance we apply our senses to deter- ters 
mine its physical existence. We can dream or imagine 
a phantom but we must perceive and conceive a substance. 

To do that at the first sight or touch it is safer to avoid 
imagination, and realize what is real by actual percep- 
tion. In scientific observations one should avoid to be 
a day dreamer as the Indian mind is prone to be. One 
should have the eye, ear, touch, smell, and taste of a 
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I. By ins- 
pection. 


( i ) Is it an 

actual 

swelling. 


(ii) Single 
or multi- 
ple ? 


western materialist. In the present circumstance let us 
examine : ( i ) What we see with our eyes? (ii) What we 
feel by our sensation of touch? (Hi) What we hear? (iv) 
Do we smell anything or get the smell of any discharge? 
In other words, we should try to elicit the signs and 
symptoms by inspection, palpation, percussion and aus- 
cultation, and corroborate our observations by other 
scientific examinations consisting of pathological, bacterio- 
logical, radiological, chemical, and other physical exami- 
nations; and hearing the history as well as watching 
the course subsequently. 

I. INSPECTION. 

By inspection we may notice the following points 
in a Swelling, viz . : — 

(i) Is it an actual swelling? By which we mean 
whether it is something of the nature of a protuberance, 
raised beyond the level of its neighbouring structures, 
out of proportion of physiological standard. A baby may 
be so overfed that his cheeks would appear to be very fatty 
and plump, but it does not appear to be physiologically 
out of proportion. A mother will be shocked to hear 
such a bonny cheek described as swollen. Similarly we 
do not describe a young nursing mother’s hypertrophied 
mamma as swollen unless at any particular area it appears 
to be raised up beyond the actual surrounding contour 
although one mamma may become physiologically more 
full than the other. We must in such a case compare the 
other mamma to see if there is any actual inconsistency 
in size or contour. So also we do not describe a villous 
or warty proliferation as a Swelling. 

(ii) Is the Swelling multiple or single? Isolated 
single swellings at different limbs of the body may occur 
in acute or chronic inflammatory condition of many 
glands, which may be general or specific multiple 
abscesses, or disseminated malignant growths. Many 
swellings in the same limb or a particular area of a 
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limb are usually nodular growths which may be due to 
some localized extensions of granulomatous conditions. 
A single swelling may be an abscess or a tumour or a 
cyst. This much we may say at this stage of our 
examination that the lesion under examination is one of 
a single swelling, and nothing more. 

(Hi) It may be a Swelling, but while inspecting, 
it is safer to recall atonce our knowledge of anatomy and 
physiology to determine if it is: — 

A deformity, — and if it be so, is it a (1) malforma- 
tion, or (2) a misplaced organ? e.g., an undescended 

testicle at the groin, if it becomes painful will atonce mis- 
lead us to a wrong track unless we examine the scrotum 
beforehand to be sure if the patient has got both the 
testicles in his scrotal bag. A young girl may have an 
ovary congenitally herniated in the labia. A deformed 
or dislocated joint, or a fractured limb, congenital or 
acquired, or a mammary gland in the male, must be 
sought for and eliminated, otherwise there is every chance 
of such a condition being overlooked. 

(iv) The shape of a swelling is the next point to be 
observed. What form has it assumed? Gas or fluid or 
semisolid substances pumped into a soft and yielding 
bag, or cavity, will distend and exert a uniform balloon- 
ing or hydrostatic tension and pressure all round, and 
therefore the form or shape of such a cavity or bag or 
whatever it may be, is expected to be, (1) uniform in 
contour all round. But the actual fact is, that in the 
human body even with contents of such consistence a 
swelling may become, (2) irregular in contour ; for 
the simple reason that the wall constituting the sac 
is usually not of the same strength all round, and it may 
give way at a certain spot where a protruding portion 
of it may give rise to a lobulated or pedunculated 
outgrowth. This may also be due to excessive action 
of the bacteria at a certain area, or the physiological 
vulnerability of certain tissues, or other mechanical 
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causes. A pathological Swelling of regular shape 
may have the form of a normal physiological struc- 
ture of the body, and so demonstrate its relation with 
such a particular structure. We may be able to spot 
out a hypertrophied testicle or a kidney by the general 
shape of the swelling, and thus diagnose the swelling to 
be in relation to those organs, by the physiological shape 
and form the pathological swelling may have adopted. 
A globular shape of a swelling indicates the uniform 
yielding of tissues, and its expansion subjects the tissues 
to a uniform pressure of the growth, or all-round equal 
proliferations in a rapidly growing neoplasm, e.g. f a cyst 
of any kind will assume a globular out-line. A blood 
vessel such as an artery due to weakening of its wall at 
a certain spot caused by some chronic disease of its wall 
may yield at a spot and allow the hydrostatic pressure 
of the cardiac circulation to forcibly pump the blood out 
of the course; yet gradually contributing to form a sac 
or a saccule to give room for the blood in that newly 
formed sac without bursting. These are called aneurysms 
to be described. Naturally they take a globular shape all 
round due to uniform distension. Similarly a diseased 
joint may likewise assume a globular shape when the 
fibrous structures and other connective tissues are 
softened, and are no longer able to maintain the normal 
outline of the part against the pressure of the synovial 
distension. Soft medullary carcinoma and sarcoma often 
assume a globular shape. Hard fibroma assumes a 
globular shape by uniform proliferation of tissues all 
round. Sebaceous cysts and dermoids may be distin- 
guished from abscesses and fatty tumours by the former 
two conditions usually adopting hemispherical shape, and 
the latter assuming an outline of an ovoid nature. It 
must be remembered that an abscess never assumes the 
shape of a full globe or a sphere, but always adopts a 
hemispherical or half-ovoid or half-dumb-bell shape. A 
growth or a Swelling may also be warty, villous, pedun- 
culated, polypoid or tabulated. In the chapters on neo- 
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plasm we have seen how according to the nature of pro- (3) Other- 
liferation the clinical types of growths are classified, yy^ty 
From the nature of the outline, or forms, or shapes, of Villous, 
these growths we can sometimes spot out a neoplasm j^ated" 
from a granuloma, or inflammatory villous, or papillo- Polypoid, 
matous, or nodular, or tuberous, proliferation of granula- hobulated. 
tion tissue. A neoplasm or an inflammatory swelling may 
be tabulated, e.g., a cold abscess becomes often tabulated. 

A flattened ovoid tabulation of a Lipoma may be very 
distinctive, but it may be mistaken for a cold abscess 
if one does not remember the actual characteristic 
features of a cold abscess and the more superficial nature 
of a lipoma; although sometimes diffuse lipomata may be 
a confusing growth. A herniated portion of omentum 
sometimes presents a tabulated appearance, although re- 
maining inside a hernial sac ; but when it remains intersti- 
tial in the abdominal parieties it resembles a cold abscess, 
so much so by the tension exerted by the surrounding 
muscular layers, that the real nature of the swelling may 
not be detected till at the last stage of the operation 
started with some other diagnosis. Usually a herniated 
omentum manifesting itself like a tabulated tumour may 
be easily determined by its granular and loosely tabulated Loosely 
feel. Coarser tabulation of tumours may be caused by the c^ser d 
yielding of the surrounding tissues in certain directions, lobulation, 
only of the least resistance. This condition occurs in 
Cyst-formation as in the hydrocele of the testicle cystic Omental 
degenerations in the tumours of the mamma, or embryoma Hydrocele 
in the testicles associated with cyst-formation. The same Cystic 
condition may occur in some ganglia, of the small joints ^coma^ 
or in some forms of enchondroma. Lobulation of various Cystic 
forms, e.g., dumb-bell shaped swellings, Indian club- Inchon- 
shaped swelling, etc., often occur in psoas abscess. For droma. 
details vide Cold Abscess, Volume II, Part I. abscess. 

RETRACTION is a pathological feature, which dis- Retraction, 
figures the shape of many physiological, or previously 
formed pathological tissues, and is usually seen in patho- 
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logical terminations of cicatrix. It is also a very 
characteristic feature of a scirrhus carcinoma. 

PEAU D* ORANGE SKIN OR PIG SKIN.— In 
some forms of carcinoma of the breast sometimes, although 
not commonly, an extensive permeation of the lymphatics 
immediately under the surface occurs. This permeation 
produces a general blockage of the lymphatics at the 
deeper strata followed by their obliteration by defensive 
fibrosis, resulting in an interference of the lymphatic 
drainage; Avith the result that a condition of solid lympha- 
tic oedema of the skin over the breast is produced. The 
skin is swollen, but as the result of the fibrosis under- 
neath, the points of the anchored hair follicles with the 
corresponding areas of the skin and the openings of the 
sebaceous glands are unable to rise. The latter become 
enlarged and present themselves all over the affected part 
of the skin in the form of shallow pits which make the 
surface look like the pig skin. The general area of the 
skin on the other hand becomes more and more oedema- 
tous, swollen, thick, and tough, resembling the peel or 
coat of an European orange. This retracted condition of 
the surface is clinically described as “Peau d* orange 
skin 0 or “Pig skin.” 

(x») Colour. — The colour of all tissues depends 
on the vascular conditions associated both with blood 
and lymph circulation. The colour of the surface of a 
swelling may be : — 

RED. — But the term red signifies nothing in par- 
ticular to us, as its equivalent vernacular term “lal” 
includes in its connotation all varieties of shades start- 
ing from light pink, rose, or deep pink colour, to deep 
red, scarlet, or purplish-red, or bluish-red hues. In 
surgical diagnosis the exact understanding of the shade 
gives an outer indication of many pathological conditions, 
very nearly helping us on most of the occasions to deter- 
mine the diagnosis correctly. Arterial, venous, lympha- 
tic conditions, hypersemia, congestion, oedema, etc., are 
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very differently manifested in their characteristic manner 
according to different characteristic pathological condi- 
tions inside. For different diagnostic significance of 
redness vide Volume I, Part II. * 

BRIGHT RED colour resembling red oxide of mer- Bright 
cury is the result of capillary dilation, as we come Red ’ 
across in inflammatory hyperaemia, but the area of such 
redness in the latter condition is uniform ; and it may 
be more or less pink. Such redness may be next due Pink, 
to extravasation of blood from vessels. This may be 
uniform or spotted. A gentle touch and a little pressure 
by the tip of the finger may elicit two conditions; viz., 
the colour may persist, or it may be dispersed; in the 
latter case the spot where the finger is in touch while 
still pressing becomes blanched; to be immediately re- 
filled on withdrawing. This latter phase occurs especi- 
ally in acute inflammatory condition, particularly so Inflamma- 
when such redness is associated with oedema. If the tlon ’ 
colour is not altered on pressure the discoloration is 
due to extravasation of blood ; and the following two 
conditions may arise out of extravasation of blood, viz., 

(a) such discoloration may consist of many isolated spots (a) Pete- 
which are called petechias; or ( b ) it may be a diffuse (k^cchy- 
discoloration of various shades fading away peripherally moses and 
at different zones, having outlines which are usually 
circular but may be irregular. Such a red area is called 
a contusion, or it may be an ecchymosis. The disappear- 
ance of the red colour on pressure shows that the blood 
is still circulating inside the vessels, but its persistence 
exhibits the condition of its existence outside it, or in 
other words, extravasated. Extra- 

Dilatation of vessels larger than capillaries contain- vasatlon * 
ing blood of a bright red colour when seen over mal- 
ignant tumours indicates the involvement of the skin, 
and this is seen very characteristically in some forms of 
cancer of the breast. 

SCARLET RED. — Some swellings exhibit a dark Scarlet red 
scarlet red colour. Such a hue may be produced by colour * 
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venous congestion, which is usually accompanied with 
oedema. Naevus sometimes appears dark scarlet red. 
Haematoma especially of more than two or three days’ 
standing turns scarlet red. Some degenerations in 
tumours when they become haemorrhagic, are exhibited 
by a scarlet red hue on the surface. Spermatocele often 
appears scarlet red on the surface especially when com- 
plicated with sarcomatous development inside it, but in 
such conditions the colour effect is not uniform and in- 
dividual vessels can be seen with pale spaces between 
them. 

PURPLE discolouration is a characteristic sign of 
extreme venous congestion. Naevoid conditions are usual- 
ly manifested by purple tint, the hue varying from bright 
to dark red and then to purple in colour, according to 
the pathological varieties of the tumours, or such swell- 
ings of congenital origin. 

BROWN or green colour is seen on the surface of 
a haematoma of a few days’ standing. 

BLACK colour is seen on the skin of melanotic condi- 
tions. Gas gangrene is manifested by black colour on the 
surface. Vide Vol. I, Part I. 

PIGMENTED and hairy moles become the seat 
of carcinoma or melanoma. Moles may enlarge to a 
non-malignant or a malignant tumour. Pigmentation is 
also met with as a result of degeneration of Nsevi, or 
hsematoma. 

(vi) The surface of the swelling should next be 
noted, to see if there is any ulceration on it. Any 
tumour of non-malignant or malignant character, may be- 
come complicated with ulcerative degeneration on the 
surface. Squamous-celled carcinoma exhibits a peculiar 
feature of its own. Ulcerative degeneration to malignancy 
may occur to non-malignant neoplasms. Inflammatory 
swellings may exhibit acute ulcerative condition. Infec- 
tive ulcers, irritative ulcers, malignant ulcers, specific 
ulcers, have all their own special clinical features; vide 
Volume II, chapter on diagnosis of Ulcer. 
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GAS BUBBLES over oedematous swelling are signs 
of gas infection by Bac. Welchii. 

After we have finished what we could elicit by mere 
inspection by our eyes, we may then proceed to use our 
hands to make use of our sense of touch, to perceive and 
conceive the nature and composition of the swelling as 
far as possible. 


II. PALPATION. II Palpa. 

tion. 

By palpation we examine and try to elicit what we 
feel. It is useless to use our fingers haphazardly to de- 
duce a scientific observation. There is a method of con- 
ducting this process of examination. One should use at 
first only one finger, and exclude and eliminate certain 
facts by simply touching and gently pressing the swelling 
by the tip of that finger. He should then by his finger 
such as the index and the thumb gently try to pinch 
the surface of the skin up, and then lay all the four fingers 
flat, to feel and press the growth. He may then make 
use of all the fingers and the thumb of one hand only 
to hold or squeeze the swelling. Finally, one should 
apply both hands to elicit any fluctuation or actual mobi- 
lity and adhesions. The examiner should then use his 
fingers for percussing the swelling to elicit the nature of 
the contents, and finish his examinations by mensurating 
the extent of the growth. Before a student starts his 
clinical studies it would be to his advantage to practise 
his fingers and hands so as to make a habit to work 
automatically ad seriatim as follows : — 

In proceeding to examine by palpation we may first Method, 
use our index finger. By simply touching the swelling 
and very gently pressing it by the tip of the finger we 
may note two points, viz . ; (i) Is the discoloration dis- 
persed, and while withdrawing the finger does it reappear 
again at once? (ii) Does the swelling dimple and pit on 
pressure? 

If the discoloration is dispersed by the pressure of the 
19 
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tip of the finger, and it becomes blanched, the blood is 
existing iutra-vascular, and it may be Inflammatory 
Hyperaeinia or Venous Congestion. If the pressure does 
not disperse the blood it must be an extravasation, or the 
blood is extravascular, or it is a Haematoma. If the area 
becomes at once refilled as soon as the finger is withdrawn 
the swelling manifests the nature of capillary dilatation, 
and it is most probably inflammatory. 

If the swelling dimples on pressure and disappears 
no sooner the finger is withdrawn the contents may be 
air or fat or fluid, and therefore it may be an inflated 
viscus as hernia, or a lipoma, or a cold abscess. If it 
pits on pressure which remains as a small simple dimple, 
and is gradually filled up again after the finger is with- 
drawn the phenomenon is described clinically as “pitting 
on pressure,” This is always due to fluid or gas infiltrating 
the cellular tissue. When such infiltration is produced by 
fluid it is called oedema. (Edema usually, but not always, 
obliterates the natural wrinkles of the part. Such swell- 
ing with oedema is usually associated with an acute or 
a subacute phase. When oedema gets a chance of remain- 
ing for sometime without being accompanied by retro- 
gressive degenerations or necrosis, the fluid is hardened 
and organized. Acute or sub-acute oedema may be due 
to the following pathological conditions : — 

(i) Lymphatic obstruction. 

(ii) Acute inflammation. 

(Hi) Venous congestion. 

(iv) Hydrsemia. 

(v) Urinary infiltration, often described as extra- 
vasation of urine. 

(vi) Gas gangrene. 

(Edema due to acute inflammation is accompanied 
with the four cardinal signs of inflammation, viz ., pain, 
heat, swelling and redness ; and it is localized. 

CEdema due to venous congestion is usually produced 
by some mischief in the return flow of the circulation, 
and it may either be due to something wrong in the heart 
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or vessels or blood ; or on the other hand to some mecha- 
nical obstruction outside the vessel wall. 

(Edema due to accumulation of serous fluid is pain- 
less, and is more or less due to some general cause such 
as cardiac, neurotic, renal, angeio-neurotic, etc., vide 
Volume II, Part II. 

(Edema due to extravasation of urine is a rapidly pro- 
gressive condition. It should at once be examined in its 
anatomical limits and extent and determined by other 
clinical history. 

(Edema due to gas gangrene is characterized by the 
gas bubbles, and emphysematous feel. 

Having thus elicited the above factors, and adjusting 
our observations to a certain extent, we next use our 
index and the thumb to try to pinch the skin of the sur- 
face up into a fold, and to observe if it is possible to lift 
the skin from the body of the swelling. This mani- 
pulation will give us an idea of any adhesion that may 
have occurred in the growth. We have seen that when 
deep seated malignant growths involve the skin the latter 
gets fixed with the growth and it cannot be pinched 
up. Regarding adhesions with other tissues we shall 
examine them later. 

Palpation may then be done with all the fingers of 
the hand, being placed flat. By this means we may elicit 
the following points: — 

(i) Is it hot or cold? 

(it) Is it tender? 

(Hi) Is it crepitant? 

(tv) Is there any egg-shell, crackling? or line dry 
crackling? 

(v) Is it emphysematous? 

(vi) Is it gurgling? 

(vii) Is there any pulsation? 

A hot swelling is inflammatory, a cold swelling 
may be a cold abscess, or a lipoma, or a cyst. Tenderness 
elicits inflammation of tissues or involvement of nerves, 
although it is usually due to inflammation. A crepitant 
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swelling if it is less dry and of a lower pitch is produced 
by some thin osseous or cartilaginous growth inside. 
When the crackling is very dry and high-pitched re- 
sembling something like the sensation produced by crush- 
ing an egg, it is described as 4 ‘egg-shell crackling,” and 
this is met with in Myeloid growths; and is caused by 
the yielding of the osseous proliferations inside it. This 
is a useful indication of the expansion of bony or carti- 
laginous tissues in the from of a thin plate growing in- 
side a tumour, especially when it affects the articular 
end of a long bone. Similar sensation may be elicited 
in a few days old cephalhaematoma where the pericranium 
yields under the finger. Sometimes dental cysts exhibit 
the same sensation if pressed. Emphysematous condi- 
tion indicates the presence of gas or air bubble inside 
as happens in Gas-gangrene. Fine dry crackling sensation 
is elicited wh£re the gas is contained in the connective 
tissue spaces in small quantities. Gurgling is a sign of 
having some viscus, c.g., the gut inside a swelling, and 
it is met with in intestinal hernia especially during reduc- 
tion. Its presence indicates the mixture of liquid with 
gas. Pulsation shows that the tumour is an aneurysm, 
or it is in relation with some artery, or the tumour is 
situated at its neighbourhood, transmitting the thrill of 
the cardiac impulse, indicating a special connection of the 
tumour with the arterial system in some way or other. 
It must be remembered that pulsation is observed where 
there is some obstruction to the passage of blood in its 
onward flow from the arterial system. A diffusion of 
blood in the subcutaneous loose tissue extravasated from 
a ruptured artery will produce no pulsation. Pulsation 
in a tumour may be due to: (a) direct communication 
with the heart, e.g., aneurysm or aneurysmal varix; ( b > 
to the presence of numerous small arteries in some 
sarcomatous tumours or bronchocele; (c) to direct contact 
of the tumour with an artery transmitting its pulsation 
to the surface. Abdominal neoplasms over aorta, popli- 
teal glands, thyreoid gland, growths on the clavicle are 
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mistaken for aneurysms, for the pulsation they transmit 
from the big vessels lying underneath them. For the 
diagnosis of Pulsating Tumours vide Volume on Inflam- 
mation in Bone. 

We may then hold the tumour with our fingers and Grasp the 
thumb and try to lift it up from the body, attempt to see hold-up! 4 
through it, and then attempt to squeeze the contents. By 
this we elicit three points, viz. : — 

(i) Its consistence — if it is hard or solid, or soft, Examine. 
01 doughy? 

(ii) Its translucency? 

(Hi) Is it reducible? Can we empty the viscus or 
its contents? 

A tumour mav contain gas, or fluid or solid tissues (f) Its con * 

sistence. 

and detritus, and the consistence may accordingly be soft 
or yielding or cystic or solid. Such consistence may not 
be uniform. One part may be cystic the other doughy, 
and another portion may be solid to the feel according 
to the nature of the contents. Not only a tumour mav 
vary in consistence in different parts, but it may exhibit 
consistence of different nature at different stages and 
times. A soft cystic sac may appear inside the body of a 
hard tumour, or vice versa, a hard mass may grow inside 
a soft or doughy tumour. The soft sac inside a hard mass 
may be due to any of the three things, viz., (a) suppura- 
tion or necrosis, (b) cyst-formation, (c) degeneration. 

Signs of inflammation may help us to suggest suppuration, 
but it is difficult to draw the distinction between cyst- 
formation and degeneration, as the softening may be due 
to cystic-degeneration. A cyst may exhibit a uniform 
tense globular collection due to uniform hydrostatic pres- 
sure all round. Conclusion based on such a factor may 
possibly be correct, but not likely. Softening may occur 
in tuberculous gland or secondary epithelioma in the 
glands ; the former is a suppuration the latter is a degene- 
ration. A gumma may encounter the same fate due to 
softening of the central core. Cystic hygroma, cystic 
sarcocele are usually associated with variation of con- 
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sistence. A hard growth in a soft mass indicates 
induration or sarcomatous proliferation of osteoid cells. 

Translucency is tested by grasping the tumour, so 
that it is made tense and the skin tightly stretched over 
it, while a light is held close to it at the opposite side of 
the observer. Excepting a beam of light allowed to be 
reflected on it at a spot of the tumour the other surround- 
ing rays are screened off. The observer will then be able 
to see the light passing through the body of the tumour, 
if the contents are translucent, in the form of a diffuse 
pinkish glow; especially if he looks through a wooden 
stethescope or an improvised tube made of paper, placed 
firmly on the surface of the tumour. Translucency is 
produced by the collection of translucent fluid in the 
body, e.g ., synovial or serous. Sometimes by this 
method the position of the testicle and its size may be 
fairly guessed in a hydrocele. 

Local translucency may be met with apparently on 
the surface of the swelling caused by a pointing abscess. 
A spina-bifida with a thin sac, sebaceous cyst, some nsevi, 
dilated veins, etc., appear apparently translucent on the 
surface. 

While grasping a tumour we may try to gently 
squeeze it, to test if we can reduce its size, or empty its 
contents. A swelling is actually reduced in size when 
its contents could be emptied or pushed out of its sac 
or capsule ; but it may also be apparently reduced and may 
not be completely emptied out. The contents may thus 
be made to pass when it can be successfully emptied, into ; 
(a) one of the body cavities, (i b) in another part of the sac 
or capsule situated inside a body cavity, or elsewhere, 
joined by a narrow tunnel, (e) in some instances into the 
vessels of the part. For instance, we can easily squeeze 
the contents of a reducible hernia from its new position 
inside, into the abdominal cavity, and if this occurs com- 
pletely “en bloc” after manifesting a peculiar charac- 
teristic gurgling, the diagnosis may at once be established* 
Some forms of congenital hydrocele exhibit the same 
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feature. Tumour of the spermatic cord and chryptorchism 
may be similarly manoeuvred. In all these instances the 
tumour empties into the abdominal cavity. A psoas 
abscess may have a dumb-bell shaped sac having one part 
inside the abdominal cavity and the other outside on the 
body surface. The outside one can sometimes be easily 
obliterated by pressure. Varix and some forms of 

aneurysm may be pressed gently to empty the contents of 
the swelling into the blood vessels according to the direc- 
tion of their respective flow. In the appendicular regions 
of the body all reducible tumours contains fluid in the 
form of blood, serum, synovia or pus. In the axial 

region as the trunk or head the contents of the tumour 
may be solid or fluid, e.g. y hernia or meningocele or 
varicocele. 

Squeezing is not the only clinical method employed Variation 

to examine the variations of the size of a tumour. The alsotested 

other useful tests employed are; (a) pressure on the by, 

(oO Pres* 

surface by the examiner ; (b) the effort or strain exerted ^ u ! rGt 

by the patient when asked to do so in a particular way (b) Effort 

directed ; and (c) position the patient adopts. All these patient, 
three manipulations aid 11s considerably in making a (c) Position 
correct diagnosis. b y 

When exerting pressure on a tumour, the time 
taken by the tumour to be reduced in size, or be 
emptied of its contents, and the amount of resistance 
offered by the consistence of the tumour sometimes 
enable us to judge the nature of the tumour, e.g., 
tumours which on pressure “slips” in with a sudden 
motion are usually solid. Intestines when herniated out 
in a sac may be reduced by taxis, and this reduction 
when successful occurs quickly and is often accompanied 
by a gurgle. Semi-solid or cystic tumours, e.g. y cold 
abscess, hydrocele, etc., are steadily and gradually 
reduced according to the size of the aperture for 
reduction, and the resistance of other viscus inside the 
body cavity into which they are reduced. Varix are 
very quickly reduced by pressure, but it is dangerous to 
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apply this method to all aneurysms. Sometimes a fine 
thrill is detected by the finger during reduction showing 
that the contents of the tumour are fluid* but contain 
numerous small solid particles. 

Partial reduction may occur when a reducible tumour, 
e.g . , an inguinal hernia is associated with an irredicible 
hydrocele. The tumour is only reduced to the extent of 
the amount of the gut or omentum it may contain leaving 
the hydrocele out. 

The way the swelling is refilled, and the effect of 
pressure upon individual blood vessels at the efferent or 
afferent current may give valuable hint to correct diag- 
nosis in some swellings. This is especially the case with 
aneurysms and varix. 

Effort or strain exerted by the patient produces 
marked distension of the tumours which are in connec- 
tion with the body cavities, the latter having some 
passive resistance of their own ; or of the tumours when 
directly connected with the circulation of blood and 
lymph towards the heart. The impulse felt in a hernia 
during coughing or straining, or filling out of a hernia 
during such efforts is very characteristic. Any cystic 
tumour produced inside a body cavity but having an 
aperture to communicate with the exterior will produce 
the same kind of impulse on straining, e.g., cold iliac 
abscess, psoas abscess, congenital hydrocele, hernia- 
cerebri, cranial or spinal meningocele, pneumocelc, etc. 
Increased tension inside a tumour produced by obstruc- 
tion to the return circulation on straining, is seen in 
varicocele, and venous nsevi, or in cranial tumours which 
get an extra supply of cerebro-spinal fluid by the 
pressure exerted on them. The beginner while attempt- 
ing to feel an impulse should learn to distinguish 
between a„ true impulse and a displacement. Impulse is 
a filling out of a swelling and is more or less hydrostatic 
in nature, but displacement which is apt to be mistaken 
for impulse is a mere thrust forward of a solid tissue. 
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Position as adopted by the patient in the course of 
our examination aids to our diagnosis considerably. The 
variations of the size of a tumour associated with changes 
of position are effected either by gravity or by buoyancy 
of the tumour to some surrounding fluid, or the influence 
upon the swelling, due to the altered tension of muscles 
and fasciae produced by the changes in the position of 
the limb. Varices are reduced when the limb is raised. 
Umbilical hernia sometimes disappears if the patient is 
laid down. Ovarian tumour can be diagnosed correctly 
by altering the position of the patient, vide Regional 
Surgery. Effusion into the bursa between the semi- 
membranosus and the inner head of the gastrocnemius 
appears like a prominent swelling behind the inner side 
of the knee when the knee is extended, being pressed 
out by the tension of the stretched muscles; but it dis- 
appears when the knee is flexed and the muscles are 
relaxed, the fluid in this case remains bulging the sac 
towards the space of the ham. 

Having thus finished all our observations made from 
our examination by one hand, we proceed to use both the 
hands to elicit the following additional phenomena : — 

( i ) Mobility and its range. 

During, — 

(1) Passive movement. 

(2) Active movement. 

(it) Adhesions. 

(Hi) Fluctuation. 

(a) Hydrostatic Tension. 

( b ) Elasticity. 

(c) Compressibility. 

(i) Mobility. — In the course of our examination when 
we try to elicit some clinical signs during the time of the 
patient's making an effort, or changing his position we 
may make use of another hand for further examination 
purposes. We may observe mobility of the tumour and 
its range; (a) during certain acts or active movements or 


Examina- 
tion by both 
hands. 


(i) Mobi- 
lity. 
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efforts made by the patient; (b) during some passive 
movements of the limb or part of the body concerned. 

We may grasp the tumour by one hand first and 
determine its position; if it is in connection with any 
especial structure, e.g., bursa, or any structure anatomi- 
cally connected with a soft structure say the tunica 
vaginalis, or if it is a loose body in a joint, or something 
adherent in such a way with any bone or muscle or 
tendons as to be immovable, or moving ‘en masse* from 
side to side in cross axis, or above downwards in longi- 
tudinal axis. In the case of some swellings, while the 
tumour is in our grasp we may ask the patient to make 
some efforts, e.g., to try to swallow while we hold the 
goitre in our hand, to notice any change that may occur 
during deglutition ; similarly we may try to feel any 
change of position of a swelling in the liver or enlarge- 
ment of spleen during inspiration, and so on. 

While thus grasping a tumour we may be mindful to 
feel any sensation of hardening or rigidity or contraction 
of a tumour under our hand. Such hardening shows a 
muscular movement, and proves that the tumour is most 
likely implicated with some muscular structures, e.g., 
gastric tumours, intussusception, or the foetal movement 
of a gravid uterus. Mobility may be sometimes mistaken 
for fluctuation unless both the hands are properly 
employed, as described below under Fluctuation. 

(it) Adhesions. — We may then proceed to examine if 
any clue could be found for diagnosis from the relation- 
ship of the tumour with its neighbouring structure, and 
if we could be sure, so far as its adhesions are concerned 
to one or more tissues of the neighbourhood of the affected 
part. Adhesion is a sign of great diagnostic value. All 
tissues of the body, e.g. t epithelial, muscular, connective, 
osseous, or all systems, e.g., nerves, vessels, glands, etc., 
in normal condition are more or less movable on one 
another. Surface skin is movable over our muscles, 
muscles are movable over each other, and all soft tissues 
are movable over bones. The only exceptions in this 
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physiological and normal anatomical conditions, where 
no gliding movement exists between tissues are the scalp 
and, mucous covering of the hardpalate, gums, the teeth 
and cutaneous coverings of the palms and soles. 

Any Adhesion found between one structure with 
another means an abnormal condition. This pathological 
feature in acute condition is effected by round-celled 
infiltration, and proliferation of connective tissue cells, 
which with the period of chronicity or in some form of 
malignancy, is organized into fibrosis. These fibres make 
the structures adherent to each other. Any liquefying 
degeneration inside would result in corresponding fluctuat- 
ing changes. 

Diagnosis of Adhesions of a swelling should not be 
hurriedly decided upon, as the effect of such conclusion 
may be disastrous to our patient as the result of our 
adopting a wrong line of treatment. It should first be 
determined with what structure, or structures, adhesion 
has taken place ; and during examination we should care- 
fully elicit whether such adhesions are real or apparent. 

It would be unmistakably decided upon whether the 
swelling is actually adherent to any structure, e.g., an 
exostosis may be growing out primarily from the bone 
tissue itself with which the tumour is adherent; or 
whether it is an apparent binding down of the tumour 
by some other tissues depriving the tumour of its inde- 
pendent movements, e.g., a parosteal tumour; such 
adhesions being of secondary nature. Secondary adhe- 
sions are usually due to inflammatory or malignant 
infiltration. An acute and rapid all-round infiltration is 
a sign of suppuration which may be soon detected as 
fluctuation usually follows ; but a sub-acute or chronic 
induration is a grave sign as it indicates malignancy. It 
is important to determine the particular tissue where 
adhesion has occurred. 

Adhesions may take place to the skin. If we try to To the 
glide the skin over such a swelling, and if it is a primary Skin * 
adhesion of chronic nature arising from warts infiltrating 
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into the deeper tissues it is a squamous-celled carcinoma. 
Adhesions to subcutaneous tissues may be tested by 
eliciting the mobility of any tumour under the skin and 
over the muscles. Otherwise a simple way to elicit 
the sign is to attempt to pinch the skin in a fold and 
try to lift it up as described before. 

Adhesions to muscles may be elicited by asking the 
patient to put the affected muscles into action followed by 
contraction and relaxation. If on attempting to do so 
exreme pain is felt by him it is most likely associated 
with acute lesions. When adhesion takes place in the 
muscle fibres the tumour remains as mobile as the 
muscles concerned in both their longitudinal as well as 
transverse axes during relaxation of the affected muscles; 
but it becomes firmly fixed during their contraction. 

Adhesions to bones are easily determined by the 

fixity and the immovable nature of the tumour apart 
from the bone. 

Adhesions to gland are best elicited by grasping 

the gland, e.g. y the mammary gland, in one hand, and 
the tumour in the other, and attempting to glide them 
over each other. Anatomical knowledge helps the 
detection of infiltration inside a gland. 

Adhesions to vessels are detected by the immovable 
nature of the tumour in the longitudinal axis of the 
vessel affected, although the tumour may be movable 
over the skin, muscles, and bone, or may be moved 
transversely. 

Adhesions to nerves and neuromata are detected in 

the same way as the above, that is its fixity in longi- 

tudinal axis of the nerve but its mobility to the transverse 
axis. Pain of focal or local nature helps us to corro- 
borate the point. 

(iii) Fluctuations. — The term means to a lay person 
anything which rises and falls in a way so that one 
reacts to induce the other. Commercial people watch 
the value of gold or currency or market commodities 
when it rises and falls, that is as it fluctuates. By 
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the term Fluctuation surgeons signify a special condition 

by which they understand that a swelling or a surface Fluctua- 

yields to pressure made by our fingers, but it at ^^Hydro- 

once rebounds and assumes its original level by static 

hydrostatic tension induced by some fluid substance lension * 

inside it, no sooner such pressure is released. 

(a) Hydrostatic Tension, — is a very important 

clinical sign, and it may require a good part of 

a life long experience to be cent, per cent, sure of 

the contents of the fluid. We are often required 

to stake our clinical experience basing on this sign alone. 

The presence of Fluctuation indicates presence of fluid. Fluctuation 

indicates 

But the phenomenon is not so easy to elicit by one hand presence 
as described above ; and pressure exerted by finger on of 
swellings containing gas or fat will also exhibit the same 
feature, that is of being soon followed by the resumption 
of the original level of the swelling. It is impossible 
to gauge the hydrostatic nature of the contents by simply But it is 
pressing a tumour with the fingers of one hand only. [o'eHcifit 6 
One should flatly place the balls of the fingers of one by one hand 
hand preferably of the left, with a little counter pressure, only * 
at one pole or side of the swelling, and then with the The proper 
fingers of the other hand preferably of the right, gently 1 
press into the swelling against his left hand and then 
release the pressure, to be repeated alternately. If 
during these latter acts a rise and fall is alternately felt 
under the fingers of the left hand corresponding to and 
synchronous with the pressure and release made by the 
right hand, this sensation is fluctuation. During this Fluctua- 
examination some precautions should be observed to avoid Sensation 
arriving at a fallacious conclusion, viz., (1) care must 
be taken to fix the tumour by the left hand by keeping 
a gentle compression or counter pressure on it, which 
should remain immovably on it, so that while the right 
hand which is kept free, is used to press on its other 
pole, the whole tumour may not move sideways "en 
masse.” Such movement “en masse” is mobility of a 
tumour and not fluctuation, described above. This latter 
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condition happens when both hands are moved. 
Fluctuation should be obtained in at least two inter- 
crossing axes of different poles, that is it should be 

observed by using the hands from side to side and then 

from off and near of a tumour; and if the contents are 

actually of fluid nature, the hydrostatic sign can be 

elicited from all directions. At any area of the tumour 
where solid degeneration or solid formation exists fluc- 
tuation would be absent. In elongated and narrow 
abscesses, or serous swellings, e.g ., abscess in a long 
compartment of a muscle bounded by septa, or in teno- 
synovitis, it is difficult to elicit fluctuation crosswise. 

( b ) Elasticity, and (c) compressibility are quite distinct 
physical characters from hydrostatic tension; e.g. y fluids 
are least compressible and a fibroma may feel as 
elastic as an India-rubber toy ball. Compressibility is 
the property of being reduced in bulk by pressure, the 
contents of which may be brought or crowded together 
within narrower limits. Such a feel is of no important 
clinical significance. Elasticity on the other hand is the 
power of rebounding or restoring to original shape after 
compression ; and this may be easily mistaken for fluctua- 
tion, although practically all fluctuating tumours are 
more or less elastic and compressible. 

Not only the erroneous conclusions which a beginner 
may arrive at by faulty methods, but the pitfalls are 
many. One may conclude a swelling to possess fluc- 
tuation although there may be none, for the following 
reasons: (1) The swelling may be very loosely move** 
able. (2) The swelling may be very soft and compressible 
as a mass of fat. (3) The swelling may be elastic. 

On the other hand one may fail to elicit fluctuation 
although the tumour may be actually a fluctuating one 
for the following reasons: (ll) the hydrostatic tension 
may be extremely weak or entirely lacking ; (2) the 
hydrostatic tension may be so strong that the swelling 
may appear to be quite hard and solid; (3) the depth 
of the accumulation may be so great, that it may be 
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difficult to examine properly owing to interposition and 
intervention of a large mass of soft tissues between the 
surface and the sac; (4) sometimes the small size of the 
swelling may render proper examination difficult. 

The best corroborative examination to confirm 
fluctuation is to be sure of the fluctuation-wave. Fluc- 
tuation and Fluctuation-Wave are not signs of the same 
nature. A wave is determined by a thrill which the fluid 
may transmit from one pole to another if percussed. It 
will be described below under examination by Percussion. 

Fluctuation in a swelling indicates that the swelling 
contains fluid, but the sensation gives us no hint with 
regard to the character of the fluid. It is a very 
important matter to rightly diagnose the nature of a 
fluid swelling to conduct its proper treatment. 

The fluids in a swelling may be, (1) exudates as 
described in Volume I, Part II, Chapter III; (2), 
retained secretions; (3) obstructed excretions; or (4) 
necrotic degeneration, caseations, and softening. 

To distinguish the various contents we should proceed 
as follows : — 

(a) Determine the anatomy of the swelling, that 
is to say its actual seat. If it is in connection; ( i ) with 
any serous cavity, as a haematocele or hydrocele, 
the contents must be blood or some serous fluid, (ii) with 
any synovial cavity in connection with a synovitis 
or bursitis the contents are serous or mucoid, (in) with 
any viscus as the urinary or gall bladder, the contents 
are urine or bile, ( iv ) with any secreting gland, e.g., in 
hydronephrosis, mammary cyst, ovarian cyst, sebaceous 
cyst, the contents are serous, or consist of normal 
secretion of the glands concerned, (v) with any lymphatic 
gland, in acute condition the contents are pus, but with 
chronic fluctuating swelling the contents are of the nature 
of tuberculous or cancerous degenerations, (^i) with 
muscular septa the contents are pus as psoas abscess, 
('vii) with a joint it is a synovial cyst or. tuberculous pus, 
(h>ni) with foetal tubular structure it is a dermoid or 
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thyroglossal or other embryonic cysts, and the contents 
are serous or the physiological secretion of the tube 
concerned. 

(b) Examine the history. Vide below. The 
nature and character of the fluid may to a certain extent 
be determined by the history of the case. The fluid 
varies according to whether the tumour is congenital, 
or one rapidly growing after an injury or inflammation, 
etc. 

(c) Use the method of Percussion. 

III. PERCUSSION. 

Next to the consideration of anatomical site and 
history, nothing else helps us to determine the nature of 
the contents better than percussion. We attempt to elicit 
the following clinical significance by the method of 
percussion, viz . : — 

(i) Fluctuation- Wave. — This sensation elicited by 
percussion should not be confused with Fluctuation des- 
cribed under Palpation. Fuctuation-Wave is obtained 
in cystic accumulations of large size contained within 
more or less tense walls; e.g. f in ascites, or in unilocular 
ovarian cyst. This clinical sign is obtained as follows. 
The palm of the left hand is placed over one lateral 
aspect of the swelling without any evident pressure 
although kept in close contact with the surface. 
The fingers of the right hand are then used to tap 
sharply on the opposite pole of the lateral aspect 
of the tumour and played exactly in the same way as 
the Indians use the index finger on a tabla ; that 
is to say the right palm is placed so, that the balls of 
the terminal portions of the third, fourth, fifth fingers, 
the thenar eminences, and the radial aspect of the thumb 
are placed in touch with the surface of the tumour, 
while the rest of the palm is flexed up a little above 
the surface. In these positions of the two hands, remain- 
ing in contact with the swelling at the same time, if 



PERCUSSION 


307 


the index finger of the right hand is used to sharply tap 
on the surface of the tumour a corresponding wave could 
be felt distinctly, as it were to strike the palm of the 
left hand. It is a wave transmitted through the fluid 
medium of the tumour, and should not be mistaken with 
the mere impulse which may be carried along its surface. 
A fluctuation wave is a true gentle thud transmitted 
abruptly on the palm, and once felt can never be mistaken 
for an impulse. The best way to avoid the transmission 
of a surface impulse is to ask an assistant to place the 
radial edge of the palm of his hand on the summit of 
the tumour pressing on the surface as a sharp line of 
obstruction. 

( ii ) Fremitus. — A fluctuation wave differs in character 
with the consistence of the fluid inside the swelling. If 
a fremitus is perceived, as often occurs in Hydatids of the 
liver, such a sensation is accounted for the vibrations set 
up by the impact of the daughter cysts in the mother sac. 
This is described as hydatid fremitus. Auscultation over 
a hydatid during percussion sometimes reveals a musical 
sound. 

( iii ) A Thrill in a swelling of a point indicates the 
presence of solid bodies, as “melonseed bodies . 1 9 Vide 
Volume IV. Disease of the Joints. 

( iv ) A Tympanitic percussion note indicates the 
presence of gas inside a swelling. Small bubbles, or gas 
accumulated in some chambers, cannot be detected by this 
method, and the note is not elicited if the gas is not 
collected in sufficient proportion. Small accumulations 
are detected by their emphysematous nature. 

IV. AUSCULTATION. 

Auscultation is a very useful method of deter- 
mining the nature of many pulsating tumours. Recently 
it has been very successfully employed in acute abdominal 
cases. By Auscultation we elicit the following main 
points : — 

20 
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A Bruit heard over a swelling is due to, (a) Mural 
cause, that is rush of blood into an aneurysmal sac ; 
(b) Extra-mural cause, such as partial compression of an 
artery by a tumour outside the vessel. Such a rush is 
heard synchronously with the heart, and simultaneously 
with the pulse. 

A Bruit is described according to the character of the 
sound heard by such terms as soft, loud, blowing, 
musical, rough, dull, or like a thud, etc. 

The points which are required to be noted while 
hearing a Bruit are, (a) the time when it occurs, ( b ) can 
it be heard in uniform intensity at every area throughout 
the whole swelling? ( c ) Can it be obliterated by com- 
pression on the proximal part of the artery? '( d ) Is it 
intensified by pressure? (e) Can it be heard at a distance, 
being only conducted by a diseased artery? 

Aneurysmal bruit is of a blowing character, but 
bruit in partially compressed vessels yields a dull, tone- 
less thud. An aneurysmal bruit is not intensified by 
pressure, but a bruit in a partially compressed vessel is 
intensified if the pressure is applied in the direction of 
the artery. An aneurysmal bruit is equally heard all over 
the swelling but an arterial bruit is heard loudest on the 
line of the vessel only. An aneurysmal bruit is con- 
ducted along the affected artery, and is heard at a 
distance but a compression bruit is not conducted at a 
distance. 

Auscultation is a very useful method of diagnosing 
or differentiating a gravid uterus from uterine and 
ovarian tumours. Foetal heart gives a clear ‘tic* ‘tic’ 
sound as heard from a watch underneath a thin pillow. 

In acute abdominal cases, at the initial stage, we can 
very nearly make a correct diagnosis between peritonitis 
and acute Obstruction by means of Auscultation. In 
obstruction a distinct rumbling sound of loud and irre- 
gular peristalsis is heard under stethescope, if placed 
especially on the proximal part of the obstructed gut. 
If under a stethescope w r e hear sounds, resembling those 
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we hear on drawing a wet finger across the surface of a 
wet rubber sheet which gives sounds of a rythmic nature, 
coming out roughly at the rate of two times a second, 
the condition demonstrates a weak and sluggish peris- 
talsis underneath. This rythmic sound is present in the 
other quadrants of the abdomen in contrast to its 
absence and the consequent complete silence at the areas 
where peritonitis has supervened. 

At this stage of our investigation we are especially Now deter- 
face to face with the question whether the tumour 
contains solid, fluid, or gaseous, substance or a combina- tumour, 
tion of two or all of them. We may be expected to learn Q 1 a ^ 1 ^ )US 
at this stage to determine the following points : — or Solid. 

(i) The presence of fluid inside a swelling. This 
we know is diagnosed by : — 

(a) Pitting on pressure. 

(b) Fluctuation. 

(c) Fluctuation-wave. 

(if) The presence of gas inside a swelling is deter- 
mined by : — 

(a) Fine crackling. 

( b ) Crepitations. 

(c) Emphysematous condition. 

( d ) Tympanitic percussion. 

All the above vary according to the nature of the 
gas formed. 

(in) Solid tumours are recognized by: — 

(а) Elasticity. 

(б) Dull percussion. 

The solid tumours may be sub-divided into: (1) 

Those which are compressible and soft, e.g., lipoma, 
a condition which should be carefully distinguished from 
fluid or fluctuation in a swelling. (2) Those which are 
compressible and elastic but not of bony hardness, e.g., 
adenoma, fibroma, sarcoma. (0) Those which are abso- 
lutely hard, e.g., osteoma, enchondroma, etc. 
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V. MENSURATION. 

When the nature of the tumour is determined and 
its contents to a certain respects ascertained, as well as 
its form carefully observed, by means of the four previous 
methods of examination described above, viz ., Inspection, 
Palpation, Percussion, and Auscultation we should never 
forget, especially in cases of general abdominal swellings, 
to measure their physical extension and size. The 
measurement of the circumference of a swelling may be 
taken over the summit of the swelling at places of the 
body other than abdomen; but on the abdomen it should 
be taken at the level of the umbilicus, or at the equator 
of the maximum distension. The measurement should 
be taken at least in two different positions of the 
patient, e.g ., while the patient is lying and then again 
while sitting. 


VI. CLINICAL CHARACTERS OF TUMOUR. 

If any person is appearing for any examination or 
scrutiny or trial, a court as a rule demands of him to 
submit his birth certificate and lay all other informations 
before it regarding his integrity; show them his past 
conduct report, or the progress report of the work done 
by him and the way he has made such progress as well 
as the effect of his achievements on himself, on his 
neighbours, and on his community at large. The same 
procedure may be followed in our clinical investigations. 
Having finished the physical characters of a tumour and 
having formed some qualified opinion about its diagnosis 
let us now hear its; ( i ) life history, (it) progress, and 
(Hi) its sequelae. 

(i) In considering the clinical history of a tumour 
the following factors demand our notice. Viz : — 

(il) How did it make its first appearance? In other 
words, let us enquire and investigate its mode of origin* 
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A tumour may be : (A) Congenital or (B) Acquired. The A. Con- 
latter may be sub-divided into four groups, namely, 

(a) traumatic; (b) inflammatory; (c) neoplasmic; (d) and quirea. 
those produced by some obstruction. If the origin of the tu^ounf 
tumour is known we can then determine the group to may be =— 
which it belongs. We can next enquire of the progress 
of its development, its sequelae and effects its progress has < b ) inflan 
made : (i) on the neighbouring tissues ; (it) on the whole ^Neo- 

organism. plasmic. 

(d) Obs- 
truction. 


No sooner we are able to determine to a certain No sooner 
extent whether a tumour is of fluid, gaseous, or solid ^ consis. 
consistence by means of the methods previously described tence of 
its further investigation so far as its origin is concerned ^hether° U 
demands our notice from two view points only: viz., fluid or 
(i) Did the swelling arise suddenly and was it formed 
rapidly; or in other words is it acute? ( ii ) Or did it and no 
form slowly, or in other words is it chronic? Some of l^awaTe 
the latter forms of tumour may be intermittent. Let us ofitsorigi 
examine its primary vital character regarding its origin consfder it 


in greater detail first. We shall then take up the con- from two 
sideration of its progress, and sequelae, as far as these points: 


factors would help us in our diagnosis at a later stage Viz., 
of our investigation. Acute or 


(«) Chro- 
nic ? 


Some 
may be 
Inter- 


mittent. 


The next point of vital importance the surgeon is is it 
to consider, is to determine if a tumour is a pulsating o^Non”^ 
swelling or a non-pulsating one. The correct diagnosis pulsating, 
of a tumour manifesting any impulse corresponding to 
the heart beats is a life and death question. Such a 
tumour may be exhibiting the pulsations primarily, that 
is to say the tumour having a direct communication with 
the blood current; or, secondarily, that is only the 
impulse of the pulsation of the circulation is being 
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transmitted, owing to the situation of the tumour being in 
contact with or at the adjoining neighbourhood of a 
main blood vessel. 

Pulsating tumours may be soft or hard, and they 
may be in association with any groups of swelllings, viz., 
(a) Traumatic; (b) Inflammatory; ( c ) Neoplasmic; and 
(d) those due to obstruction. We shall presently 
return to the point. 

It would be a little too tiring for a beginner to go 
through the description of a long list of surgical lesions 
with reference to their diagnosis. We shall therefore set 
them out in a Table at first to help his memory more 
rationally ; and in a way which may be useful in 
proceeding with a case systematically. Vide Table XXII. 

We shall enumerate the tumours with reference to 
the above Table in a greater detail which follows: — 

A. Congeni- A. Congenital tumours. — The congenital tumours 
tal tumours, may also ^ divided into cystic and soft tumours, and 

solid or hard tumours. They may be sub-divided under 
three groups. Viz. : (a) Traumatic — e.g ., intra-uterine 

injury, viz., dislocation or intrauterine fracture with 
thickenings around bones. ( b ) Neoplasmic — e.g., fibroma, 
lipoma, sacral tumours, etc. (c) Malformations, — e.g., 
spinabefida, meningocele, encephalocele. 

B. Ac- B. Acquired tumours. Soft. — A soft, cystic, fluctua- 

Acute! ting, tumour, non-pulsating but arising suddenly: — 
Fluctuating ( a ) If traumatic, is effusion, which may consist 

pulsating. : (0 blood that is haematoma, when forming rapidly, 

or, (ii) lymph when forming slowly. 

(6) If inflammatory, is exudation, and the ac- 
cumulated fluid may consist of, serous, haemorrhagic, 
or purulent matter, ultimately forming into an abscess. 

(ic) If neoplasmic, is usually a degeneration inside 
an encephaloid carcinoma or sarcoma, or growths in 
direct communication with extravasation. 

{ d ) If the swelling is due to obstruction, ^uch a 
condition may arise from three different factors, viz., 
(£) obstruction to a duct, such as cysts arising from 
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retention or distension; c.g., salivary obstruction giving 
rise to a tumour in the mouth or the neck, after meals in 
salivary calculus; (ii) obstruction to lymphatics; 
(Hi) obstruction to vessels; which are usually venous, or 
other aneurysmal accumulations. 

Retention of urine due to stricture resulting in an 
acute tumour at the hypogastrium, is also an instance of 
acute obstruction to the flow in the passage. Milk 

congestion in the lacteals is another similar instance. 
Such a distended viscus, resembling a tumour is 
recognized by, (a) its anatomical position, (b) the signs 

of obstruction to its secretion, or excretion, e.g., of 

saliva during or after a meal, or retention of urine, 

(c) the effect of removing the contents, e.g. f disappear- 
ance and collapse of a distended bladder after catheteriza- 
tion of the bladder in retention of urine, (d) the outline 
of the swelling corresponding exactly to that of the viscus 
concerned. 

Acquired pulsating swellings of fluctuating nature 
arising suddenly may be : — 

(a) If traumatic, a rapid effusion of blood, 
which may be due to ruptured artery or ruptured 
aneurysm. A ruptured artery is associated with no 
history but is a direct effect of trauma, whereas a rup- 
tured aneurysm has a previous history of the formation of 
an aneurysm, and may arise spontaneously without any 
trauma or from a slight violence only. 

( b ) If inflammatory, it is due to an effusion estab- 
lishing direct communication with many capillaries, or a 
main artery, or vein. Suppuration in the neck is often 
associated with such grave complications, and it is some- 
times difficult without very careful examinations if the 
pulsation in an abscess in the neck is due to mere 
transmission of a thrill of an underlying uncomplicated 
vessels, or to direct pulsation of an open vessel inside it. 

(c) If neoplasmic, the pulsating swellings are 
usually sarcomatous, and a sarcoma sometimes starts to 
pulsate suddenly. 


Acquired, 
Acute, 
Fluctuat- 
ing, and 
Pulsating. 



Chronic 
Fluctua- 
ting and 
Non- 
pulsating. 


Chronic 

Fluctuating, 

Pulsating 

swellings. 
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(d) If an acute fluctuating swelling is due to any 
obstruction to vessels, or to aneurysms, or cyst formation, 
without any evidence of trauma or inflammation, and if 
it starts to pulsate such a pulsation may be produced 
by sudden extravasation, or congestion. 

A tumour developing slowly and having the con- 
sistence of fluid nature but non*pulsating : — 

(a) If traumatic, is due to effusion or hsematoma 
slowly formed. Synovitis may develop in the same way. 
Effusion of plastic lymph may give rise to the same kind 
of swelling. Chronic Arthritis may be excited to effusion 
by injury. 

(b) If the swelling is inflammatory, is due to 
necrotic degenerations, e.g tuberculous abscess, gumma, 
etc. 

(c) If it is a chronic fluctuating non-pulsating neo- 
plasm, is due to cystic degenerations. 

(d) May be an obstruction cyst, or a blood cyst 
being formed from various causes, e.g. f all retention or 
distension cyst. 

Cystic swellings due to retention and accumulation 
of secretion is diagnosed; (i) by its practically globular 
outline; (it) by the fluctuation and fluid nature of the 
contents; (Hi) by the absence of any evidence or signs of 
inflammation ; ( iv ) by its position corresponding to a 
gland or its being situated actually on a gland or inside 
it or a closed sac; (v) by the determination of the fluid 
nature of its contents by exploratory puncture; (vi) by 
the absence of pulsation or absence of any connection 
with vessels. 

Acquired pulsating tumours developing slowly are 
usually Aneurysms or Pulsating Sarcoma. Such develop- 
ment may be due to traumatic, inflammatory, neo- 
plasmic or other aneurysmal causes. Vide Aneurysms. 

There are some indications by which aneurysmal 
swellings could be more definitely recognized which 
are the following: — 

Dilation of an Artery or formation of an Aneurysm 
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is evidenced and diagnosed : (i) by its position on the 
line of the artery; (ii) by its fixed nature of position in 
connection with or associated with the artery ; (in) by 
its pulsating and expansile nature, the pulsation being 
synchronous with the cardiac systole and often accom- 
panied by thrill or bruit ; (iv) by the nature of the pulse 
in the distal aspect of the implicated artery which is 
weakened or delayed. 

Dilatation of a vein on the other hand is diagnosed ; 

( i ) by the position, on the line of the vessel or 
sometimes at stagnant places produced by obstruction 
at the proximal aspect or action of gravity or posture. 
It is therefore most common at the lower limb, anus and 
spermatic cord ; (ii) by the tortuous or elongated or 
sometimes sacculated character of the swelling; (Hi) by 
its reducibility and its compressibility both of which can 
be effected by directly compressing on the swelling or 
at the distal aspect of the swelling; (iv) by its pulsation 
and livid colour of the swelling which happens when 
direct communication is established between the vein 
and an artery especially when superficial. 

Non-fluctuating swellings may also form primarily 
in two ways, vbz. y (i) rapidly developing or acute forms; 

(ii) slowly developing or chronic forms. 

A rapidly forming soft non-fluctuating swelling: — 

(a) If traumatic, is an infiltration, or an extravasa- 
tion, e.g., Acute CEdema, Gas Infiltration, Emphysema of 
the neck, Extravasation of blood. Acute soft infiltrations 
associated with traumatic history are usually of oedemat- 
ous origin and their development is due to obstruction of 
the lymphatics or veins. Extravasation of urine is an 
instance of urine infiltration, and is detected by the 
history of stricture, retention of urine which is suddenly 
abated without any evidence of micturition, and 
anatomical limit of extension at the perineum. Extra- 
vasation of blood is diagnosed by : (t) discolouration of 
the part which cannot be altered by pressure, (ii) the 
changes the discolouration exhibits afterwards, (Hi) the 
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ill-defined nature of the swelling, (tv) by the history of 
trauma. 

(b) If inflammatory, is due to spreading diffuse 
infiltration of the infection, e.g Cellulitis. 

Infiltration due to infection may produce soft non- 
fluctuating swellings in tissues as well as in lymphatic 
glands, e.g., tonsils, adenoids, etc. Infiltration may 
produce the same effect under the periosteum, larynx, 
tunica vaginalis, synovial membrane, bursae, etc. An 
infiltrated gland is diagnosed by, (a) its position; ( b ) its 
outline corresponding exactly that of the gland or organ ; 

(c) the signs of obstruction to the secretion if there 
is any. 

(c) If neoplasmic, soft swellings may be a sign of 
implication of glands due to the extension of 
malignancy. 

( d ) If aneurysmal in origin, it may be a diffuse 
anemysm, or an aneurysm getting solidified. Throm- 
bosis in vein may produce swelling at the distal part of 
the limb the nature of which is oedeinatous. Lymphatic 
obstruction forming scrotal tumour, acute elephantiasis, 
etc., are other instances of tumours resulting from lympha- 
tic obstruction, and passive oedema. All types of oedema, 
viz., oedema due to lymphatic obstruction, oedema pro- 
duced by capillary dilatation due to inflammation, oedema 
due to venous obstruction, and oedema due to arterial 
or cardiac condition, pit on pressure in the same way. 
Inflammatory oedema is associated with pain, redness, 
heat, and tenderness, and is more or less confined to a 
definite area. Lymphatic oedema can be entirely obli- 
terated at any spot by firm and continued pressure. 
When oedema is due to venous obstruction, it is limited 
into an area, and there is generally more or less lividity 
of the surface and distension of the veins. CEdema due 
to altered condition of the blood is usually distributed 
at different areas of the body, and there are signs of 
pallor and anaemia. Extravasation of urine could hardly 
be confused with oedema. 
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Non-fluctuating soft swellings may be suddenly 
produced by strangulated hernia. History, mode of its 
formation, anatomical position, and acute obstructive 
signs of strangulation of the gut are the points for its 
diagnosis. 

Pulsation in a non -fluctuating soft tumour is pro- 
duced in sarcomatous condition, or diffuse aneurysm; in 
the latter condition the pulsation is faint. Any of the 
preceding conditions may be associated with the trans- 
mission of cardiac impulse by being situated on a main 
vessel lying immediately subjacent to it. 


A non-fluctuating swelling slowly formed may be : — Non-fluc- 
tuating 

(a) If traumatic, an infitration organized into swellings 

. . & 

(b) If inflammatory, it is a thickened oedema. 

Chronic synovitis, hypertrophy of the mamma, tonsils, 
etc., are also such instances. Hypertrophy can be easily 
recognized, by its especial features, viz. : (t) by the non- 
interference of the function of the organ or tissue 
involved, excepting some mechanical hindrance pro- 
duced due to bulk ; ( ii ) by the painless nature of the 
the swelling; (Hi) by the ceasing of the progressive 
nature of the growth after attaining a certain dimension ; 

(iv) by the absence of signs of inflammation ; (^) by the 
absence of any degeneration or retrogressive changes. 

(c) If neoplasmic, — it is a soft lipoma, or myxoma, 
or encephaloid cancer. 

(d) If due to obstruction to the circulation, or 
duct, it may be produced by the alteration in the 
character of the blood, or obstruction to the lymphatic 
and venous circulation causing chronic oedema, e.g., 
scrotal tumour, elephantiasis, etc. 

Bubonocele, and reducible hernia appear like soft 
swellings at the groin. Site, history, and impulse, help 
us to diagnose it correctly. 

Young women sometimes exhibit local signs of Hysterical 
uterine swellings, produced by imaginary fright or idea tumour * 
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Hard 

swellings. 

(i) Elastic 
and hard. 

(ii) Bony 
hard. 


Hard 
acute 
swellings 
of elastic 
consistency. 


Hard 
chronic 
swellings 
of elastic 
consistency. 


of the existence of a physiological or a pathological 
growth ; and its resemblance with soft non-fluctuating 
swellings on the uterus, at the hypogastric region, such 
as myoma and pregnancy, becomes so pronounced that 
it becomes exceedingly difficult by physical' examinations 
alone to come to a diagnosis. The tumour miraculously 
disappears on putting the patient under chloroform. 
Imaginary pregnancy of young married sterile women 
who are anxious to have a child is also of the same 
nature. Diagnosis rests on the determining signs of 
pregnancy under chloroform as many signs such as 
amenorrhcea, etc., are actually present. 

Hard swellings may be considered under two groups, 
viz., (i) Those which resemble the consistence of India- 
rubber that is elastic and hard; (ii) Those which have 
the density of bony hardness. 

Both these types may arise suddenly or rapidly, and 
slowly. 

A hard swelling arising rapidly but of elastic con- 
sistency may be: — 

(a) If traumatic, a displacement which can be 
easily recognized by the following signs: viz,, (i) the 
disappearance of the part or organ from its normal 
anatomical site ; (ii) by the character of the swelling 
resembling the outline of the lost part or the dislocated 
organ, (Hi) by the continuity of the swelling with the 
organ or part supposed to be dislocated. 

(b) If inflammatory, it is an exudation , e.g ., under 
the periosteum, or an arthritis, etc. 

(Ic) Neoplasmic swellings of elastic consistence can- 
not form so acutely. They are usually sub-acute. 

(id) If due to obstruction, it is usually a rapid 
distension of a cystic tumour. 

A hard swelling arising slowly but of elastic con- 
sistency may be: — 

(a) If traumatic, it is a hypertrophy. 
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(b) If inflammatory, it is a hypertrophy, chronic 
arthritis, etc. 

(c) If neoplasmic, it is a scirrhus cancer, or osteo- 
chondroma, or sarcoma. 

( d ) If due to obstruction, it is a hard cystic 
distension. 


A hard swelling growing acutely and of bony con- 
sistency may be: — 

(a) If traumatic, it is a dislocation when on the 
joint, and a fracture when on the long axis of the bone. 

(b) If inflammatory, it is osteomyelitis, or arthritis. 

(c) Neoplasmic tumours growing rapidly cannot be 
of hard consistence. 

A hard swelling growing slowly and of bony con- 
sistency may be : — 

(a) If traumatic, it is a hyperostosis, callus, or 
recurring dislocation. 

(b) If inflammatory, it is a spinal curvature, Pott’s 
disease, neuropathic arthritis with dislocation, etc. 

(c) If neoplasmic, it is an osteoma or an enchon- 
droma. 

We may recapitulate the above points .set out in the 
Table No. XXII. 


Hard 
acute 
swellings 
of bony 
consis- 
tency. 


Hard 
chronic 
swellings 
of bony 
consis- 
tency. 


(3) Progress of a Tumour. (3) The 

progress. 

If it is possible to watch the course of the progress 
of a tumour it gives us useful indications as to its patho- 
logical nature. A tumour may change in various ways, 
namely, (i) increase in size, (it) diminish in size, (Hi) 
remain stationary, (iv) change its position, and (v) may 
change the direction in which it enlarges. We shall 
describe these features in greater detail below : — 

(i) Increase may take place in size, but the rate V) Increase 
of increase varies a good deal in different ways as m size * 
follows : (a) Suddenly increasing in size, and then remain- (a) Slid- 
ing stationary or the progress remaining arrested by denly * 
surrounding resistance: such a change is usually due to 
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(b) Pro- 
gressively. 


{ c ) Inter- 
mittently. 


(it) Dimi- 
nish in 
size. 


Mi) Sta- 
tionary. 

(tv) Change 
its position 


(v) Change 
its direc- 
tion. 


acute inflammatory proliferation, or exudation in or 
around it. The proliferation may be associated with 
cellular exudation or fluid effusion, or extravasation. A 
hydrocele may turn into a hydro-hsematocele and increase 
in size. A hernia may get strangulated, and increase 
in size, (b) Progressively increasing in size without any 
sign of arrest of such a progress, but the rate of increase 
may vary; e.g. t a continuous enlargement of a solid 
tumour indicates the nature of malignant neoplasm. 
When it increases rapidly it may be malignant infiltra- 
tion, or acute cyst formation, or inflammatory exudation. 
When its rate of increase is feeble it is usually due to 
resistance of the surrounding tissues, e.g.> subperiosteal 
or interosseous inflammations, and tumours, aneurysms, 
etc. (c) Intermittently increasing, e.g. 9 displacement of 
a viscera, and its replacement as in hernia. Successive 
attacks of acute and repeated inflammation. Intermittent 
filling and emptying of some vascular tumours, e.g. y 
exophthalmic goitre, varicose veins during pregnancy. 

(ii) May diminish in size. — Sudden reduction in- 
dicates evacuation inside in the body cavity or tissues, 
or rupture followed by the escape of contents into a 
body cavity, e.g. 9 rupture of an ovarian cyst, or acute 
obstruction of gall bladder with swelling followed by 
its complete absence produced by rupture of the viscus, 
or the clearance of the bile via the duct. Gradual reduc- 
tion indicates absorption, and is a favourable sign in 
acute or chronic inflammation. 

(Hi) May remain stationary. — This usually happens 
in lion-malignant neoplasms. 

(iv) May change its position. — Lipomata may 
travel a long distance. Psoas abscess may show its 
appearance at various aspects of the body. Hernia 
exhibits many changes of position, e.g., from groin to 
scrotum, or into the abdominal cavity. 

(i>) The direction in which a tumour extends and 
increases in size, is sometimes an indication which is of 
much value to arrive at a diagnosis. Such a change 
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occurs when the swelling is influenced by gravitation or 
encountered by least resistance. Psoas abscess, iliac 
abscess, extravasation of urine, diffuse lipoma can be 
easily and correctly diagnosed by the track or their passage 
they adopt to extend and enlarge. Lymphatic extension 
takes the course of lymphatic circulation. Varix, 
aneurysm, thrombus, may all be similarly spotted by their 
directions and anatomical positions. Synovitis, teno-syno- 
vitis, cellulitis, bursitis are other instances. 

The examination of the effects on the neighbouring 
tissues is an important part of the methods of diagnosis. 

The ways of extension are chiefly three; viz., (a) by 
continuous displacement by the expansion of the swelling, 
(b) by infiltration of the tissues around it, (c) by coloniza- 
tion at a distance. Non-malignant tumours expand as 
stated first. Inflammation and malignant tumours infil- 
trate, and general sepsis and malignant metastases 
colonize. 

Effects on the particular tissues : — 

(1) Effects on the nerves, and their diagnostic 
value : — 

Pain caused by any swelling is due to four factors, 
viz., (a) Infiltrating nature of the toxin of the exudation 
irritating the nerves; and in the case of tumour, implicat- 
ing the nerve trunks, or the nerve terminals. When the 
latter are involved it is local. When the trunk is involved 
it is referred or focal. In acute inflammation a local pain 
is always present and the pain increases with any con- 
dition that excites vascular engorgement ; as such 
engorgement increases the tension inside the body of the 
swelling, or excites traction on the tumour. Passive 
obstruction to the blood or lymph flow, exudation in 
closed bony cavities, twist of a pedicle of an ovarian 
tumour, are the instances of the different conditions 
described above. Slow persistent expansion produced by 
displacement of tissues is as a rule painless. ( b ) The seat 
of a swelling developing on a sensitive part or a nerve 
trunk may be a primary factor to produce pain. ( c ) The 
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hydrostatic tension of the fluid either caused by rapid 
and profuse effusion, or by the non-resisting character of 
the surrounding wall or tissues is a constant factor to 
produce pain, (d) The traction on the tumour produced 
by mechanical causes as gravity or torsion gives rise to 
pain. All these causal factors and effects give valuable 
indications as to the nature of the swelling. 

(2) Effects on the distal parts : — 

(i) Pressure symptoms may be evidenced by 
(a) oedema of the part distal to the swelling, (b) nutri- 
tional disturbance of the same part, (c) with concomitant 
paralysis, and (d) atrophy. 

(it) Muscular spasm. — Sometimes in acute condi- 
tion a swelling may become the immediate cause of death, 
e.g.y on the larynx. Bell’s paralysis from malignant 
growth on the parotid, or paralysis of half the tongue from 
aneurysm of the carotid, are other instances of spasms of 
the muscles. Muscular spasm is a prominent feature of 
Pott’s disease. Usually paralysis sets in after irritative 
spasms, which in time is followed by atrophy. 

(3) Effects on the muscular and connective 
tissues : — 

( i ) Atrophy of the tissues produced by stretching, 
thinning, absorption, expansion is a valuable guide to 
diagnose many tumours. 

( ii ) Deformity of bones, joints, spinal column, or 
expansion of bones, e.g,, of facial bones, are other signs 
which may aid to our diagnosis. 

(Hi) Fractures, after a little violence, or occurring 
spontaneously, establish the diagnosis of many sarcomatous 
and myeloid tumours, or pressure atrophy caused by 
aneurysm or other aggressive growths. 

(4) Effects on the vascular system : — 

(i) The arterial pulse on the distal side may be 
greatly affected by the presence of some tumours, e.g ., if 
the pulse beats are of less tension and are smaller or 
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delayed than in the similar artery at the other limb the 
tumour is possibly an aneurysm. A sphygmographic trac- 
ing should always be taken. If the pulse is entirely 
lost the vessel is blocked by embolism or sometimes 
thrombosis inside the vessel, or extramural pressure 
on it from outside, or the tumour obliterating the 
flow by direct invasion. So long as a pulsating tumour 
pulsates itself the distal artery will pulsate. Extra- 
vasation or hsematoma with complete subcutaneous 
rupture of the artery or rupture of an aneurysm is 
evidenced by abolition of the arterial pulse of the vessel 
concerned beyond the lesion. A tumour near an artery 
may displace it, or compress it but if the artery is not 
involved it can hardly occlude its lumen. A very 
vascular pulsating growth, gives no evidence of alteration 
of the pulse. A transmitted pulse-thrill of the arterial 
circulation may be communicated through a tumour, but 
in that case the pulse is unaltered which a sphygmo- 
graphic examination will clearly reveal. 

(//) Venous engorgement is evidenced by the 
dilatation and tortuous coursing of the veins over the 
tumour. Bv the general change of colour into purplish 
or livid hue of the surface a clear indication is given 
of the tumour being in close implication with the 
venous system. Venous distension may be produced by 
various causes. Viz . : (a) The swelling may compress or 
obliterate the vein or veins and thus produce distension 
by mere mechanical pressure. (6) By communication 
between an artery and a vein, the force of the arterial flow 
may be impeding the venous return, (c) The venous 
distension itself may be the primary cause of the swelling 
appearing like a dilated, sacculated, or convoluted tube. 
But this can be entirely reduced in a case by obliterating 
the back flow by pressure at the distal side of the swelling, 
unless the blood is thrombosed or solidified inside the 
vessel, (d) The distension of the vein and the formation 
of the swelling may be due to the same cause of engorge- 
ment, e.g. f heart disease and oedema, the distension being 
21 
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due to obstruction or regurgitation in the cardiac and 
pulmonary circulation, (e) The distension may be due 
to increased supply, necessitating enlargement of the 
efferent veins. Very vascular new growths of malignant • 
nature, or vascular benign tumours are the instances; the 
distension being usually observed on the cardiac side of 
the swelling, and it usually happens where the original 
calibre of the vessel is not sufficient to carry back the 
large amount of blood propelled into the swelling. 

(Hi) Lymphatic obstruction when caused suddenly 
as a result of obliteration of lymphatics, or veins, 
produces acute cedema which pits on pressure easily, and 
is marked by varying lividity. The most peculiar clinical 
exceptions are, at the root of the neck and groin. At 
these places oedema produced by malignant diseases, t\g., 
at the root of the neck by growths in the axilla, and at 
the groin, seldom exhibits pronounced lividity, and the 
skin becomes soon thickened and irregular; and in some 
cases the oedema is very firm and does not yield to 
pressure, or at best pits with difficulty. 

The effects on the general system vary according to 
the different kinds of swellings, which are described 
under different pathological conditions. The general 
cachexia usually observed in patients is important in this 
sense only, that it indicates an extension of the poison 
throughout the system and is therefore of great omen. 
Otherwise so far as arriving at a particular diagnosis of 
the cause or the nature of the swelling is concerned, 
cachexia is of little importance. It only gives a cor- 
roborative evidence of the malignant nature of the 
swelling. Cachexia is the result of malignancy and not 
the cause of it, or of the tumour, although cachexia 
produced by some less harmful diseases may induce or 
predispose a more fatal malady. 

VII. CORROBORATIVE EXAMINATIONS. 

In addition to the above Physical Examinations for 
diagnosing the nature of swelling by which in most of 
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the instances we may be able to arrive at a correct 
diagnosis, many other corroborative methods help us in 
arriving at a correct conclusion in most of the remaining 
doubtful cases. The methods employed are the 
following : — 

1. General Clinical Observation: e.g ., (i) age, 
(ii) sex, (Hi) occupation, (iv) concomitant affections, and 
terminations. 

2. Surgical exploration and other minor operations. 

3. X-rays examination. 

4. Microscopical examination of pathological tissues 
and discharges. 

5. Bacteriological examination. 

6. Examination of the special senses by special 
instruments. E.g., Tuning Fork for ear trouble, in 
errors of refraction by the uses of eye instruments. 

I. General Clinical Observations, viz .: — 

( i ) AGE. — Experience teaches us that consideration 
of age is a very important diagnostic help to determine 
the nature of the swelling. We pass one mile stone 
after another till we finish the journey of our life. In 
this path of life the pitfalls are many, and the accidents 
and troubles met with in the way of our travel are of 
the natures which are quite different according to the 
distance of the road travelled and therefore characteristic 
of the age. 

(a) Swellings of infancy. — We come across with the 
following kinds of tumours and swellings immediately 
after birth, viz., growths such as angeioma, naevi ; 
cysts, such as dermoids, cystic hygroma; malformations 
such as spina-bifida, meningocele, encephalocele, hydro- 
cele, hernia, etc. It is in the first year of life rickets, 
scurvy-rickets and syphilis are met with. In the second 
year rheumatic nodes, occasionally fatty tumours, and 
sarcomata are found, neoplasm seldom or never occurs 
in the first year of life. 


1. General 
clinical 
observa- 
tions. 

W Age. 


(a) Swell- 
ings of 
infancy. 
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(b) Swell- 
ings of 
youth. 


(c) Swell- 
ings in 
early adult 
life. 


(6) In the childhood, or youth excess or prolifera- 
tion of lymphoid tissue gives rise to glandular enlarge- 
ments, e.g. f hypertrophied tonsils, abscess, acute and 
chronic, osteomyelitis, cartilaginous and bony tumours, 
and all kinds of tuberculous and traumatic swellings. 

(c) Swellings in early adult life. — All kinds of 
traumatic and acute inflammatory swellings, chronic 
syphilitic or venereal granulomata, and various kinds of 
fatty and mucous tumours, hydrocele, orchitis, and sar- 
comatous growths, make their appearance at this period 
of life. Obstruction cysts, aneurysm, and varix also 
appear at the latter part of this period of life. 

( d ) Swellings in late adult life, — are mostly of 
malignant and senile nature, e.g., carcinoma, rheumatoid 
arthritis, etc. 


(//) Sex. (ii) SEX. — Various neoplasmic growths show a sex 

predilection, vide aetiology of Neoplasms, Chapter II. 
Otherwise sex has little or nothing to help in diagnosis. 


(iii) Occu- (Hi) OCCUPATION. — Very often its consideration 

pation . gives us direct and useful hints in diagnosing many 
swellings, acute or chronic, professional or traumatic. 


{iv) Con- 
comitant 
affections, 
previous 
history of 
the patient 
and later 
history of 
the swelling 


(iv) CONCOMITANT AFFECTIONS, previous 
history of the patient, and later history or terminations 
of the swelling, should be carefully studied to arrive at 
an exact diagnosis. Concomitant factors associated with 
a swelling simplify diagnosis to a great extent; e.g ., 
presence of pediculi in the head and beard will determine 
the diagnosis of a few neck glands not being due 
to tuberculosis, the doubt of which might become a 
fruitful source of anxiety. A few syphilitic patches some- 
where else in the body will fully establish the diagnosis 
of a gumma otherwise doubtful. The association of 
exophthalmos with goitre is another instance. A gland 
at the groin may direct us to proceed on a different line 
of a treatment if we can detect a small injury at the 
toe; or something wrong at the anus. 

As the previous history of the origin of the swelling 
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greatly determines its diagnosis, so also the previous 
history of the patient himself and his parents helps us to 
recognize the nature of many swellings. There are 
factors which by heredity or subsequent habits and 
circumstances establish a predisposing condition of 
diathesis, or gives us a definite clue of determining our 
diagnosis; e.g., hsemophilic swellings, syphilitic diathesis, 
or circumstances such as recurrence of a growth after a 
previous extirpation in carcinoma, etc. 

Later History of the swelling or its terminations, — 
if it can be watched without harm to the patient, 
helps us greatly towards right diagnosis and therefore 
leads us to right treatment. This might be observed parti- 
cularly by the following features : — 

(i) Evidence of infectivity. — Swellings exhibiting 
distinct evidence of local or general infective processes, 
especially when they extend, their particular mode of 
infiltration or extension, via the direct continuity of 
cellular tissues, or lymphatics, or circulations, are very 
important diagnostic features. 

(it) Evidence of malignancy. — Swellings exhibiting 
distinct evidence of local malignant infiltration or general 
dissemination of malignancy, and the particular mode of 
local invasion or infiltration or general dissemination 
- via the lymphatic as happens in carcinoma, or via the 
veins as happens in sarcoma, are very important 
diagnostic features. 

(Hi) Evidence of local pathological changes. — The 
changes described above which are manifested by infec- 
tive or malignant features may be observed by various 
local pathological terminations ; consisting mainly of 
alteration in consistence, which may subsequently become 
harder or softer, and ulceration. Unless we are sure of 
the nature of the change, either of the two, viz, 9 harder 
or softer, may be the cause of either the surgeon’s grief 
or pleasure, or neither. For instance, if an indurated 
chronic swelling would exhibit signs of softening it may 
be due to resolution or suppuration or degeneration; and 


(i> Evi- 
dence of 
infec- 
tivity. 


(ii) Evi- 
dence of 
malig- 
nancy. 
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such an indefinite situation would only induce ignorance 
to prognosticate or sophisticate, or adopt an uncalled-for 
optimistic view. A pyococcal inflammatory induration, 
tuberculous induration, or a malignant induration, has 
each its own way of termination by softening; and what 
is a favourable sign in one case is a sign of anxiety in 
the other. (1) Softening of a swelling may take place in 
the following circumstances: (a) Liquefaction, acute 
necrosis, and suppuration. ( b ) Chronic degenerations of 
the nature of necrobiosis, (c) Absorption of effusions. 

( d ) Atrophy or absorption of hardened exudation, or 
fibrosis. Similarly hardening or increased firmness may 
be due to: (a) Increased hydrostatic tension by increased 
exudation or effusion counteracted by the resistance of 
the firm neighbouring tissues, (b) Increased displace- 
ments or herniated condition, (c) Obstruction to venous 
or lymphatic back flow by twists, etc. ( d ) Organization 
produced by resolution, coagulation, or calcification ; 
fibrosis of the fluid contents, and effusions; solidification 
of blood, exudation or extravasation in a haematoma, 
aneurysm, and varix; callus-formation, ossification, or 
osteoid sarcomatous changes, etc. In the cases of reso- 
lution and progressive regenerative organization and callus- 
formation they are followed by atrophy and absorption, 
but, osteoid formation is a progressively degenerative or 
neoplasmic phase. (2) Softening produced by necrotic 
degenerations may extend towards the surface, disinte- 
grate the covering parenchymatous tissues, and affect the 
surface ultimately ending in ulceration ; and granulomatous 
or neoplasmic proliferations. Friction or injury on the 
surface of a deepseated tumour may induce the same 
terminations. 


2. Diagnos- 2. Diagnostic Surgical Operations. 

tic surgical 

operations . € . 

In many instances the difficulty of arriving at a 
diagnosis becomes insurmountable. Before we undertake 
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any method of radical operation for these doubtful cases, 
minor operations are done for diagnostic purposes. Viz. ■ — 

(t) Exploration. — This is done more to tap the 
nature of the contents of a cystic cavity. This can be 
done by puncturing the swelling by a sterilized hypo- 
dermic needle and sucking up the contents in the syringe, 
or by an aspirator. Vide Minor Surgery. 

(ii) Incision. — This is done by a simple incision 
down to the growth. It is employed to know the exact 
nature of the consistence of a soft non-fluctuating or an 
elastic swelling. It also gives us an idea of the actual 
seat of the swelling. 

(Hi) Slicing off a little tissue. — A little portion of 
the tissue may be cut out and submitted to microscopical 
examination. 

All the above procedures are very dangerous, and 
should on no account be lightly undertaken by a junior 
in the science. Regarding their drawbacks, the reader 
is referred to Minor Surgery. They may extend the 
trouble, or light lip to more rapid proliferation, or the 
lesion may get generalized from a local condition. 

(iv) Catheterization — requires no further explana- 
tion. 

(v) General anesthesia, e.g., gas, ether and chloro- 
form may be employed to establish the diagnosis of many 
neurotic swellings, imaginary uterine tumours, fancied 
pregnancy, and difficult or painful tumours. 

3 & 4. Microscopical and Bacteriological 
Examinations. 

The above diagnostic surgical operations are useful 
not only from the point of view of macroscopical or 
naked-eye examination, but the parts removed may be 
submitted to microscopical examination. The discharges 
may be examined by bacteriological examinations by 
staining, and culture methods, and inoculation into 
animals. Vide Diagnostic Clinical Methods. Chemical 


3. Microsco- 
pical and 

4. Bacterio- 
logical 
Examina- 
tions. 
Inocula- 
tion. 

Chemical 
examina- 
tion, &c. 
are helpful 
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5. Rontge- 
nological 
Examina- 
tion. 
X-rays. 


6. Special 
Physical 
Examina- 
tions 


Examinations of discharges is also an additional method. 
These methods usually help us to arrive at an exact 
diagnosis. 


5. Rontgenologies! Examination. 

Examination by X-ray is another great help to 
arrive at a sure diagnosis. The advantages and dis- 
advantages, and effectiveness, or otherwise in producing 
different kinds of shades and opacity in different swellings 
are discussed elsewhere. Vide Regional Surgery. 

6. Special Physical Examinations. 

Special sense-organs require special methods of 
examinations, when such an organ is implicated by new 
growths. Important diagnostic points are elicited bv 
such examinations. Examination by Tuning-Forks for 
the ear troubles, examination of errors of refraction by 
various ophthalmoscopic instruments are such instances. 


SUMMARY. 

THE DIAGNOSIS OF SWELLINGS AND GROWTHS. 

1. Determine the Anatomy or the Site and Position. 

2. Physical characters. 

1 Inspection by the eye: — 

(i) Is it actually a swelling? 

(it) Single or Multiple ? 

(fit) Deformity. Malformations. 

(iv) Shape. 

(v) Colour. 

(vi) Sut face. 

II. Palpation. 

{a) Touch by one finger and elicit : — 

(i) Whether it pits on pressure. 

(U) Whether it dimples. 
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Whether the surface skin can he folded up. 

(b) Pinch it with two fingers. 

( c ) Palpate with all fingers — flat, of one hand. 

(i) Hot or cold ? 

(ii) Tender ? 

(iii) Crepitant ? 

( iv ) Cracklings ? Kgg-shell, fine, dry. 

(v) Kmphyseniatous ? 

(vi) Gurgling ? 

(i»i f) Pulsating ? 

(d) Grasp with all fingers of one hand, — squeeze. 

(i) Consistence. 

(//) Translucency. 

{Hi) Reducibiiity. 

Ivxamiuation by both hands or Bimanual exami- 
nation. 

( i ) Mobility. 

(ii) Adhesion. 

(iii) Fluctuation, Tension, Klasticitv, Compres- 

sibility. 

HI & IV. Percussion and Ausculation. 

(*) Fluctuation-Wave. 

(ii) Fremitus. 

(iii) Tin ill. 

(iv) Tympanitic note. 

V Mensuration. 

VI. Clinical History. 

(1) Congenital. 

(2) Acquired. — Acute and chronic. 

( i ) Traumatic. 

(ii) Inflammatory. 

(iii) Neoplasmic. 

(iv) Obstruction. 

(3) Progress. 

Increasing, diminishing, stationary, changes of position 
and direction. 
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VII. Corroborative Examinations : — 

( i ) General clinical observations age, sex, occupation, 

concomitant affections. 

(ii) Diagnostic minor operations. 

(in) X-rays examinations. 

( tv ) Microscopical and Chemical examinations. 

(v) Bacteriological examinations. 

(vi) Examinations by Special Instruments for special 
senses. 
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